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'To the e Worthiphul 


70 HN F U LL E R 
o 1 
rig bling in che County of Sufe * 
15 Elg; 'one of Her Ma- 


jeſties Juſtices of the Peace 
for the fad County. - SE th 


Worthy sir, 


Am Bound in e to pre: 15 
ſent jou with this Abridgment 
Practical Mathematicks ; and = 
at for theſe particular Reaſons. 1 
rſt, prong upon fight of the 
"py of this Book, your Worſhip 
as pleaſed to ſhew it to the Roy — 
Society, and from them to A . 
their Approbation of it. Ser 
Wt Becauſe, you are a gene- 
l incourager of all * Stu- 
. : A 2. 4 12 


The ion. 


dies. And, T hirdly, Becauſe You 
have expreſl a particular Reſpel 
ll © zo mebyyour many Civilities; not 
Fl . mithſlanding I was an abſolut 
bl Stranger 10 pour Worſbip, till with 
in theſe few Months. And there 
fore I think my ſelf hound to a 
humble Acknowledgment of you 
Favours; which, Sir, if you wil 
accept this as @ Token of, it will 
ll! yet more Oblige him, who is aff: 
j OA | . 
Tos our Vorſbip's 8 | 
| 


NM off H umble, and © 
: Moſt Obliged Servant, 


2 
aot 
ut, 


vit 
ere 
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E 44 
7x 
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0 al | 
youſ in E blowing Sheer kavk ke 
wil ſeen by ſeveral of my Friends, 


Publick ; what the reſt of the World may 


know there are a ſort of Men in the 
World, that are readier to ind Faults 


only offer that of the Poet, 


'C arpare vel noli Noftra, vel ede bus. 


, Or as it may be Eogliſhed,. 


Ve 


1 7 * 


who judged them fic for the 


think of them, I know not, for 1 128 


than to mend them; to ſuch, I ſhall 


Either commend me, or come and mend ne. | 
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N " SY * 
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„ ͤ ÜL 

LI am not ignorant, that many good 
Authors have already treated of this 
j , Subjet; as Mr. Ganter, Mr. Wingate, 
Mr. Collins, Mr. Oughtred, Mr. Pa. 
tridge, Mr. Leybourn, Mr. Brown, and 
others, too many to mention here; and 
therefore what I have here done may 
ſeem altogether Superfluous : But let me 
|' add, That many of theſe Authors have 
treated only occaſionally of this amongſt 
other Subjects; whereby their Volumns 


and therefore (unleſs a Man can carry 
all their Rules in his Head) they loſe 
the Eud for which this was compos'd. 
Again, ſome of theſe Authors have 
treated of thE Line of Numbers as ap. 
ply'd to Circles, or Quadrants, or to 
llide one by another: In theſe Caſes a 
Man muſt have thoſe particular Inſtru- 
ments, otherwiſe nothing is to be done. 
Tris true, ſome of theſe Authors have 
treated of it (as I have done) as ' tis 


| to be us d with Compaſſes: And what 
they have done, they have done well 


9 


are rendred too large for the Pocket, 


35 commonly made on the Carpenters Rule, 


which is perhaps almoſt 100 times as 


7 he 7 . 8 


enough only they have enlarged too 
much upon ſome ,Particulars, whenby | 
they were forced to omit others as uſe. . 
ful ; and ſocould not ſufficiently diſplay | 
the Excellency of the Line. SY 
Having thus far ſhewn what has been _ 
done by others, give me leave to tell thee i 
what I have (here) done my fel 4 
Firſt then, I have (in the following 
Sheets) ſhewn how (with a common 
Carpenters Rule, and a pair-of Com paſſes) 8 
to ſolve all the moſt uſual and moſt uſe- -* 
ful Propoſitions, in all theſe Arts and Sci- = 
ences mention'd above in the Title Page. 
The Number of Propoſitions, contain d 
in this Book, are almoſt incredible, a: 
mounting to near Seventeen 7, houſand, 5 
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many, 
(or all) the other Authors that have 
treated of this Subject: And yet I dare 4 
preſume boldly to lim That there is, 


as ever Was mentioned by any of ß 


— .- > 


made as intelli ible, (even tothe meaneſt # A 


that has but learnt the Terms of 
by any other Author. 


Capacit 
Any) 


* 

not one of them all, but what is (here) | 
4 

4 
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The Preface. \ | 


1 own taken a great deal of Pains, to 
Wop ſo much in ſo little Compaſs; 
3 A Vor thou haſt here an Epitome of the 
| bole Practical Mathematicks; and in 
| il 4 Border to this, I have Calculated ſeveral 
P WG Hundreds of fixed Numbers, which may 
W ſerve as Centers on the Line, for the 
E more eaſy and expeditiouſly Se rr of 
many Problems. 
k | I A particular Account of all that is 
. contain d in this Treatiſe may be ſeen 
in the Proeme to each Book, 
| A The whole is compris'd in ſo brief, and 
ji vet ſo plain a Method, that [think I may 
® boldly affirm, The like ( of this Nature) 
ö * was never before extant. And let me add, 
1 © & That he that has this Book in his Pocket, 
9 (together with a common Carpenters 
* Rule and a pair of Compaſſes) may ſolve 
& almoſt all Propoſitions in the Mathema. 
ticks, with great eaſe and expedition, and 
1 ſufficient Accuracy. I ſhall only add, 


„ the Printer i Faults are none of. mine, 
cone be Er Errors, elſe the Fault is thine. 
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MATHEMATICS 
1 Made plain, 

| the Solution- of Variety of Vic X 
er in are. A 


19 — a ger wr — — 
1 BOOK I, 1 
43 of's the 21 of the Line of ale, 
46 in Arithmetich, - , — : 4 | 
„ 'PROEME.. 


or þ bal not here inGlt upon the waking of the Line 
of Numbers; that being a thing ſo well knowa 

/ 65 to all Mathematical Inſtrument 8 (and any 
72 e elle may buy them cheaper than he can make them 
-- ſelf ) but ſhall 2 to 5p the - Exce pe and : 
culneſs of i e's 5 


— 4 ——_— — 


0 H Art P. 15 ; 
of W on the Line if Mrs 


Umeration is the Art of reading Numbers; i. e. of 
relating the true Value of any Number, as it is ex- 
ef, either by proper Characters br Figures, as in Figu- 
ve Arithmetick; or by Divigons and Subdiviſions, as 
our preſent Caſe of Inſtrumental Arithmetick. 
1 Therefore, in order to teach the Art of Numeration 
E- che Line, it will be neceſſary to ſheiw how, or in 
tat manner the Line is divided and numbred; as alſo 
at thoſe-.Diviſfions and Numbers tet to then upon 
Rule, do ſignif ). | 
Kor 


7 * 
4. 
4 7 


2 : 
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Sithmetick.. Book [ 


Know-t re, that at 2 Beginning ol the Line 
there! is ſet t P 1; 3% and 4 prog cceſlive 
from 1 fo 2, 3, 4, 655 8, 9, to 295 in the 


* Middle of the Line; A why whence it proceeds 1 in the 
ſame Order to the other End, where it ends with 10. 
The Reaſon why the Line 7 74 with Di 
_ gits, is, that by prefixing or, phers t 
thoſe Digits, it + NO be cle e ifferen 
Numbers, as there may be occalion, according to th 
Nature of the Queſtion. 
Thus, ſometimes the 112 At the Beginning of th 
Line, Fgnifies 1 only, and then the 1 in the Middk 
ſigniſies 10, and the 1 at the other End 100. | 
Again, If 1 at the Beginning denotes 10, then 
1 fiddle is 100, and 1 at the End, 1000. 
that for any Number 2 10 * thay... the F 
N very 2 dire ou 2 
ger, then 1 in the Middle is I lege hoc 1 at tl 
End 8 
Again, If x at the Beginning be;r—+. of an, Int 


ger, then 1 in the Middle is + Ws. an Nen | 
i at the End is 1 Integer. 

Note alſo, That, 2s the whole 3 is divid: 
into 100 Parts, ſo is each of thoſe Parts ſubdivide 
into 10 Parts more, or as the Length thereof wi 
permit, more or leſs, in a Decuple or Ten-fold Order 
and every 5th of the Grand Intermediate Diviſa 
is drawn longer than the reſt, for . Eaſe in countin 
This being thin I proceed to ſhe. i in 


PROP. I. 
How to find the Point on the Line cen any giu 
| Os 
Da" The. R UL Mt dt akt. 


0 n many Places ſoever your Mates: is of; i 
* Aſt . of your * take the lame Figy 


BM Arithmetick. Book 
de wröught; one whereof 1 will here inſert, (for ye 
better Exetciſeof e on the Line; by the oſte 
practice whereof, you will find the Work to be fac 
og I of I. Ky 175 * eee 


1 25 two. "WO given, to 2 45 "wie" more 4 | 
0 in tontinuul W e one to another, 4s the t 
. given Numbers „ 


t LOST 7 RULE. A Woe 
lier one Foot or the Compaſſes in the fir. give 
Bio es on the Line, And extend the other to the {ecor 
iven Number; then may you tarn the Compaſſes (ti 
An ame way) from that cd Number to a third 3 fre 
that third to a fourth, dc, to as many as you pla 
But when the Compaſſes run off the Line place the 
on again at the ſame Number {they were at when th 
re 2 a other End of a een 2 1 


* ww 


EY ? . 

2 7 1 8 1 8 ; * 

cl. 19 * 139 1. 4 Er 17 100 15 22 210 421 ] 1 
1 1782 


1 1 Saupe 1% "ff? — 

Let the two given Numbers be 1 and X 0 
Foot of your Compaſſes in 1, and 510 the oth 
Foot to 2; then the Com ffes being turn'd about, 
feach from 25 to 4; and fr A," 829 85 „ Tom 85 
16 5 and from 16, to 325 He. 


161 o 
85 215 1 10! 4 ial N Ex miple 2. 05 ibn: 
If the twd giv Wonen yvere 40 lac 1 


then the Extent of the ee fron 16, 86 9, 
reach from 9, to 8. 1; and thenee to 75 295 
from thence to 6. 56, dYc. 

Becauſe the Line of Numbers is ſometimes very 
chief made, it · will not perhaps Be altogethet im 
kittent, if (before T'conchide THis Chapter), T inſert 
F Fropoſt tion 5 1 


2 * 1 0 * . A * 
104 2 13 $ 7 3 


of 8 EOS i» f 33 ; | 
(Ec 95002572 IO _— Ne 25: 4 
» 4 ; 7. — 4 . os Sd 
S, 8 * W — 73 


ook Book I.  Numeration. 15 $: 


he ofte 
be fac 


. 


PROD. ut. 


| To do this, take a very ſharp- pointed Pair of Com- 
„„ Bpaffes, and, extend their Points (:as nicely. as you can) 
„ the tom 1, to 2, on the Line; then turning the Compatics - 
about, they ſhall (if the Line be truely made) reach 
' from. 2, to 4; and from 4, to 8; and from 8, to 16; 
and. from 16, to 32; and from 32, to 64, Of 
. | Alfo, the ſame Extent of the Compaſſes ſhall reach 
PN exactiy ( if the Line be truely made) from 1. 5, to 3, 
nd from thence to 6, and from. thence to 12, and from 


45 ene to 24, and from.thonce to 48, and from thence . | 


7 % Again, the ſame Extent. of the Compaſſes ſhall reach 
ce WY exatly (if the Line be truely made) from 2.5, to 55 
from 5, to 10; from 10, to 20; from 20, to 405 and 
from 40, to 80, c. 5 
Likewiſe, the ſame Extent of the Compaſſes ſhall 
reach exactly (if the Line be truely made) from 3.5, 
to 75 from 7 to 143 from 147 to 28 and from 2 "= 
m g. In like manner, the ſame Extent of the Compaſſes . 
-. hall reach exactly (if the Line be truely made) from 
4. 5, to 9 from 9, to 18; from 18, to 36; and fron 

36. £072, M. EW =P 

Or, yon may extend the Compaſſes from 1, to/ 2, 
and then (if the Line be truely made) that Extent 
halt reach (exactly) from 3, to 93 from , to 27; 
„„ Ot 5 

By theſe and ſuch like Ways, you may eaſily try 
ay or. no your Line of Numbers be exactly 
made. . | 5 GIS £310 


ereaſ 
957 
295 
very 
er imr 


NY 
7 : ; 


To find whether the Line of Numbers be truely made, or at.. 


5 _ Arithmedick. Bock l 


q AA M. bh 
Aultiplication by the Line. * 3. 


_ lication'is . nert dale, tithe Order of Our 

die ithme 55 hecauſe Addition and 
Sublträction can't be wrought-by the Line of Num. 
bers. N 11 * 901 1 10 Haff r | 
82 Multiplication is a Rule, by which we find the T1 
creaſe or Amount of any Number, being fo many times 
taken as there are Units in another Number: and thi 
Increaſe or Amount is calf'd the Product; and the, tuo 
Numbers producing it are call'd the Packers. joy 5 

The Reader is Here to Note, That almoſt all Ops 
ratiom on the Line of Numbers, are but the working 
ſo many . or Proportions: And therefore if any 
thing ſecm difficult to the Learner, (either in this ci 
the three following Chapters) ſet him conſult Chap, VI, 
of this Book. This being premis'd, I come to ſhell 
how to perform Multiplication by. the Lino. N 80 vi 


which, t this is 
— oO HNELOUE 


As 1, to any one of the n ſo is the other 

Fa or, to the Product. 
Therefore, 

Extend the Compaſſes from 1, to any one of the 

Factors; ( or Numbers to be Multiply'd ; ). and the ſame 

Extent .o© the Compaſſes, will reach (being apply d the 

Game way). from the other Factor, to the 1 | 


Example. * 
Let it be requir'd to multiply 19 by 5. — the 
Extent from 1 to 5, will reach from 19 to 95 the 


Product fought. 
Ibis is too plain to need another Example. And 
here let me inform the Reader, That I ſhall be cautious 


(throughout this whom Book) how I multiply 2 
=o Xall- 


Chap, II. Dim. 7 
Examples, not only (tho chiefly) for Brevity ſake, but 
xecaule any one may frame Examples gti plegſure, 
which he may prove with his Pen. Therefore 1, 15 
only add two or three Notes, and ſo conclude this 
——— 

Note 1. It matters not where you take 


5ok 1] 


% + 
x 2 


wy 


Your, One, 


AT | 
"of ou. E Ty ann 
Gn a whether at the Beginning or Middje of the Ling * 


if your Compaſſes be too Park tag ach Form. D hs 
at the Beginning or Middle of the Line; b mae 
tend them backward. from 1, at che Middle, er nf: 
provided that you know what Denomination, to give 
to your Produt ; which you may do bk; 


Nuns 


the Th- 
times 


nd thillf”” Note 2. The Proddet always contains o many Fi- 
he, tuo gures as are contain'd in both. the Factors; unleſs the 


two firſt Figures ( frotn the Left toxyards the Right) of 


. Opel the Product be greater than the two firſi Figures of any 
uy of the Factors; for- if fo; the Product mult have orc 
. a Ficure leſs than is contain d in both the Factors. 
this af "Note 3. If the Compaſſes run off the Line; Note 
P. Vue Point they ſtood at when'they ran off; and ſet them 
benen again at a like Point in the other Radius of the Line. 


To d This Note ought to be well underſtood, it being of ge- 


neral Uſe in all Propoſitions, wherein the Compaſſes 


"8. * * t bd » 
may en to run the Line. 
1 ch a 1 2 . . 5 
' 4 « * 89 TIT , k 3 
Ot het 9 12 | >. $45 | | F 
— 
2 % S 3 ÞYy CTA. ke a ORE co. — cl cf ** 


2 HA m. 


> ſame + þ 3 8 1 | 2 

> Diviſſon by Line. 

d the; (EMT de  Diviftoz by the +. 2 5165 . 

INE is a Rue by which we diſcover how many 
| times one Number (call'd the Diviſor) may be 

e, the had in another (calbd the Dividend, and the Anſwer 


| this. is -2 4 
And | ' The ANALOGYT., | 
vtiou As the Diviſor, is to the Dividend; ſo is 1, to 


„the found is call'd the Quotient. To work this by the Line, 


* 


edleisM the Quotient. 
'Xail- d I-43, <0 EY a 


DX; 


Aithmetich. Book i 


Or, 
As the Diviſee; is to 15 * ſo is the Dividend, ty 
| the Quotient. .” 
| Therefore, 


8 Extent of the Compaſſes from the Dirie 
{png 2 Þ mill « reach (being apply'd the 


Unity 
| fame way )- from the Dividend Vs to. the. Quotie 


in Whole Numbers and Decimal FraQions, if the Que 
tient be ſmall > but if the Quotient exceed 20 or 30 
you will ha rdly en it nearer than to Why 
Nannen, only. . 
 Erample 1. 
g Let it Off . equir'd to divide 77 3 5 Here, the Fi 
tent of the 8 from 410 1, will reach (the £ 
way) from 77. to bn ah 5 that: is, 95 the + Quorie 
ſought. 8 
4 7 Pxample 26 BST one 
Let it be requir d to divide 240, by 15. Here, thy 
Extent: from 15 to 1, will: enen en "240 to 16, th 
Quotient fought, bp ba | 
What has been gad, together witlvehe following Not ) 
being well read and practiſed, is ſufficient to m_ thi 
*Rule plain to the meaneſt Capacity, © 
Note 1. Tt matters not where you take your 0 
whether at the Beginn irg, or Middle of the Line: Of 
if your Compaſſes be too ſhort to reach backward to 
at the Beginning or M ddle of the Line; you may er 
tend them forward to; 15: at: the Midqte or End bf th 
Line; provided that you know what Denominatic 
to give to your Quotient 2 Which you may know: ; 
the: following Note. 
Note 2, The Numher of Figures) in the Quoti: 
is always ſo many as the Figures of the Dividend excee 
the Figures of rhe Dixiſor; and one mo:e when the twp. 
firſt Figures of the Dividend aue greater than the two br} 
Eigures of the — 5 CHAN. 


ok |. 


Chap: av. . Reduction. -- 


5 H A P. W. 
| RedaGion by the Line. | 


id, to 


Diviſo 


d che Eduflicn is a : Rule, 3 Jou . 1 to wid a Num- 

be ber from © one. Denomination to another, 
artes PROD. 7. | 
> Qui To reduce any Greater Denomination into 21 Denoni: 4 
1 | Ations 

W Te: ANA LOOK i ads 

: As 1, to the Number of. thoſe Leſſer Denominations - 

he F .contain'd in one of the Greater Denominations; ſo is 

the LY ' the Number of thoſe given Greater Denominations, to 

* lam the Number of thoſe þ Denominations Foy 2 
votier thereunto. | | 


5 5 


1225 Ka Erunple. e I 1 


vill be found to be 110 Yards, For as 1: 6.2: 201 1T0. 
e And fo of all other Denominations, whether they be 
ke th Weight, Meaſure, Time, or the like. 


D n OPM O P. II. c 
e: ON yo Tedilce any Leſſer Denominatlons into Greater Dern 
d to PENS nations. _— 7 

nay ll This is but the Convert of the former, Fare : 
bf th and therefore: to ſolve it, this is 


zinatio $2 
ed * "The ANALOGT. 


$ - 48 


male one of thoſe Greater Denoninations, is to 1 ; ſo 


otien 
Zong is the given Number of thoſe Leſſer Denominations, to 
-he tl the Number of thoſe” Greater Depominations be 
wo bil "thereunts, Fo YAO FO Os 


HA eee 


yg In 201, how many Shillings? Anſ. 400. For, * 
3 200: 20 400, In the Lame manrer a0 Ferches, - 


As the Number of thole Leſſer S that | 


e « 
PP ˙ -A 


10 . Avithmetick. Böck I. 


Rule. 
i 400 Shillings, how many Pounds ?. Anſ. 20. For 
as 20: 1:: 400; 20. Again, In 210 Yards, how many 
Perches? Anſ. 20. For, as 5; 1: + 110: 20. 


5 R 0 p. m. 
To reduce a  Fraflion from one Denominator to — 


The ANALOGYT. | 


As the Given Denominator, is to his Numerator ; 
ſo j is $ the Intended Denominator, tochis Numerator. 


4 ary WT Ts _ en 720. 


20: * 5 — 
7 R 0 p. 1 , 
75 reduce 4 Vulgar Fraction to « 1 Fraffion. 


© The ANA ZO nn N 
* Dass mera che. Given Praction, is to his 
— ſo is 1. (at the Middle of End of the Line), 
to the Decimal Fration requir'd... is 
Example. ; 155 9 


What is +2, being reduc d to a Decimal Braion: ? 
55. (i. e. 2 Primes, 5 Seconds.) r ads vl 


Fo 25. 
| PROP, V. | 

7 reduce Moneys, Weights, Meaſures, &c. into Decimals 
Todo this, Obſerve, that the greateſt Denominations 
of Moneys, Weights, c, are commonly counted Inte- 
gers: this known, the Decimal of any ſmaller Wi 
minations are found by this 2 
S Conſider what Vulgar baden your given Weights, 
Moneys, Ac. are of an Integer; and by Prop. IV. reduce 
325 Vulgar Fraction to a Decimal, 1 


Ll — 


94 
7 


Chap. IV. : Nalin. IT: 


What! is we Decimal of 5 % > Anſ. In con deration | 


that Pounds are the greateſt Denominations of Moneys; 


rf one Pound, is the. e : then becauſe 55. 


» „ 44 


CE, che ſame late the ne of” 2 by: an-- 
ſverin to N wilt be found to be «75 An ſo of. 


P R O P. vl. 25 
To reduce u Decimal Fraftion to a Ngo Faltin. 
This Propoſition is but the e of the 4th. And 


therefore to ſolye it, this is * 


| ie ALS ee 
As 15 (at the Middle, or End of the Line); , is to 6 


| Given Decimal; fo is the Given Denominator, to his 


Numerator, So this Decimal 75 of a e w__ be 
a be 5 that is, 6 Pints, 2 1. 3 


PROP. VII. 


To reduce 4 Decimal to his Denn Parts 7 Coun "OT 
Meaſure, S. 


The RULE. 


25 1 (at the Middle, or End of the Line), is to the 
Given Decimal; 5 ſo is the Number of Parts that make 
an Integer, to the Number of * Parts een to 
15 Given Dea » 

Beanie % bete 

What is the Value of this Decimal 125 of: a Pound! > 
Anſ. 2 6d, For as 1: 1253: 205, 2.5 f. i. e. 2 5. 
and . 5 of a Shilling. Then, as 1: . 5 :: 2 d. 6d. 
Thus. 125 of a Foot, will be found to be 12 on. 
an od of any; her Penominatiens. . on 
PROP. 


% 


121 Arithmatick. 
'P R * VIII. 1 


01 


7 rec 4 in dul: Number to 4 


F 4 Pp Ta 
2 7 The AN 2 . e e 
TY — oy che Given Namber; bf is ah 3 le f 


Bab „ To his Namerator, . 
So, if 2. were requir'd'to be reduc'd 16 Trmproper lt 
Fraction, 5 whoſe Denominator ſhould be be 35 it would 


be found to be £ And ſo of any other Number, 


P RO P. IX. 
To ** an Improper Fr compa to its "uu fualent uu, or 
= Mit Nunber. 1 | | 
N 4 NA 2 06 7 


i 15 the Denominator of the Given Fraction , is to his 

F _ MNumerator; ſo is I, to his equivalent Whole, or Mixt 
Number. A 

DING Working, you will find . 6 to be equal to 25 and 


wr bc equal to 2.55 i. e. 2. and ſo of others. 


F 
. 

p 

55 

1 

7 4 
1 
js 
I 


N PROD. x. 

| 2 reduce a Compound Hraction to a Simple one x the 
. 7 ame Values 

„ mme ROLE. 


If che Compound Fraction conſiſt but of two Fracti- 
_ ons; then ſay, As the Numerator of one of the Fracti. 
ons, is to his Denominator; ſo-is the Denominator of 
the other Fraction, to a new Denominator, to his for- 


mer Numerator: Which. new Fraction is equal to the 
„ Fraction given. 
Thus + of 4 will be found to be ark to 
But if the. Compound Fraction conſiſt of three ( or 
amore) Froctions; then find a Simple Fraction equal to 


il 3 and n As the Nu- 
1 | ” merator 


——— OY 94 ys 5 
* 6p — ay" 24 


— r et —— — 
— 2 r 
N : - q * > 4 
7 
" — 4 


— — — — 2 


* * — * o a 


x . Reduction. | I3 
umerator of this New Fraction, is to his Denomira- 
x; fo is the Denominator of ore of the reſt of the 
-1&ions, to a new. Denon inator to their Fraction 
hereby making him equal to them three. Then, it the 
omp* und Fraction conſiſt of more Fractions, ſay (as 
fore) As the Numerator of this New Fraction, is to 
is Denominator; ſo is the Denominator of one of the 
t of the Fractions, to a new Denommator to that 
raction; thereby waking him equal to (the Compoſi- 
jon of) them four. Proceed in the ſame manner if 
here were more Fractions in the given Compound 
taction. 5 | | | „ 


wit is the Value of f of 4 of 2 of 4? Anf. r. 
or, as 1: 33: 4:12, then, as 2 12:26: 36. then, 
2:36 :: 6: 108, the Denominator to 3, the laſt. 


is umerator, CEE ITT. 
t Here, Note. It i; the heſt way to leave that Fraction 

1 laſt, Which has the leaſt Numerator; for fo the 
4 imple Fraction will be in the leſſer Terms So, if (in 


„ Etample) we had left the I till laſt, it would have 
ah ES -: | 
PROP. XI. 

Ve To reduc? 4 Fact ion to Mp leaſt Terms, 

di. Extend the Compaſſes from the Numerator of the 

zi. Piven Fraction, to his Denominator; then apply that 

of Ertent, the ſame way, from 1, 2, or 3, or what other 

jr. Humber you can find will make the other Foot of the 

he ompaſſes reſt in a Whole Number; for then the leſſer 

| thole two Numbers where the Compaſſes reſt, is the 

umerator, and the greater is the Denoniinator of the 

4 ation reduc'd to his leaſt Terms. : 
Thus 4-5 will be found equal to 2, and 24 will be 
und equal to 3. „ | 


Cc - PROF *? 


3 — drithmetick. Book | 
| PROP. XII. 


To reduce Foreign Welghts 1d Med ures: into Engl 
ones > and the contrary. | 


To folve this Propoſition, take the following Tab 
and ms. Rs CR then, 


_ Sc at x ant en. A "IF. td. r 


— 


[7 1. FX TA] BL E, carefully compar in Forei ee 
3 — with the —. , 8 


2 2 — n — ” 


| . 
* | 11000 2 
* | Places Names, | Tpare 5 
| Londen = On DU] Wo ws 
1 London Pound Averd. ; | = - = I. 
5 France. 1 | 
Paris Royal Foot. Ye . 80. 9 
| Lyon Ell. | | 3. 9761. 09 
Bologn Ell. wg . 2 O. 89 
XVII Dies, ” 
] Amſterdam Fot. fo. 942 O. 93 ib 
2 Amſterdam Ell. . We 
Antwerp Foot. : o. 93 le, 
1 Antoerp Ell. | . 5 
Brill Foot. 
| Dcrt Foot. | 
| Zeyden or Rynland Ell, 
Leyden or Rynland Ell, 
Lorain Foot. 
| Meckhlin Foot. 


 {2fiddleburg Foct. 


3 


3 0 W. Baade. | 5 
1 "T7 ns 
31000! © IOO 
| Places Names. = 3 Parts g. Parts 
gli | 3 | 
"Germany. 3 
rasburg Foot. p . 9200. 93 | 
remen Foot, . 9640. 94 
ologn Foot. Oc. 99 
: nt fr (on the Main) Foot. o. 93 
12088; 104 ford (on the Main ) Ell. : 
humborougb Bll, O. 95 
ei ſic Ell. 1. 17 
ubeck! Ell. pe gs 
uy embour g Foot. O. 94 
2 ur embour g Ell. 
varia Foot. 8 
„pain and Portugal . 
0 Palm, or Palm of Caſtile. O. 99 1 
$0 ni Vare, or Rod, 4 Palms. 3 
zniſh Foot, J of the Vare. 1 
15bon' Vare. 1 . O 
93 ibralter Vare, 8 x. 03 
3 leo Vare. LT | ET, 
x: — Rs e : 
Tealy. FE 
n Foot on the f Cullatius. * TN 
$6 Monument of Statilius. 1 þ | 
* Palm for Building, whereof — 
9 Io make a Cauna. 
95 bononia Foot, 11. 27 
98 1 Perch, ( whereof 500 make} | 
a Mile.) 5 24 e | 


Hlorence! 


— —_ ——CS 


G | 


165 LKeritbnetick. 


"204-5 - Places Names. 7 


Florence Brace or Ell. 
Naples Palm. 

Naples Cauna. 

enoa Palm. 

Mantua Foot. 

Milan Calamus. 
Parma Cubit. 

enice Foot. 


* 7 Other Places. 


7 3 Foot. 
JDantzick, Ell. 
openbagen Foot. 
Prague Foot. 
Turin Foot. 
Riga Foot. 
hina Cubit. 
Cairo Cubit. ; 
Pexſian Araſhs | BD a 
Turkiſh Pike (at Conſtantinople) 
the Greater. | Me 
|| The Greek Foot. 


1 
lo 


Chap. W. Relat on. 


2. 4 TABLE, comparing — Aare a 


the Engliſh, By H EN RY PHILIPS. 


—Br 


4 Places Names. 
=. WT 

42 Imſter dam Ell, 

4} intwer P Ell. 


trras Ell. 
Bridges Ell. 
Nuremberg Ell. 
den Ell. 

iſle Ell | 
aſtricht Ell. 
Frank ford Ell. 
Dantzick Ell. 

Vienna Ell. 

is Aulne, 

Roven Aulne. 

jons Aulne. 

allais Aulne. 

nice Linnen Brace. 
enice Silk Brace, 
uegues Brace. 
Florence Brace. 

Aan Brace, 
egborn Brace 
es of Madera Brace, | 
evil Vare. 5 
bon Vare. 

tile Lare. 
Andaluſia Vare, 
ranado Vare. 

Genoa Palm, . 
aragoſſa Cane. 
aan, 
Barſelona Cane. 

alentia Cane. 


di 


18 . 8 2 


| Bodk 


b "Ye" A T4 B L E. n Shea Weights vit 
ern monk . N PHILIPS, 


— 


Bolopnia Pound. 
Bridges Pound. 
Callabria Pound. 


0 iep 
= [Dantzich Pound. 


Ferrara Pound. 
Florence Pound, 
Flanders (all) Pound. 
7eneva Pound, 

Subtle. 


bens. Pound 5 Groſs. 
Hamburg Pound. 
Holland Pound. 
Luzhorne Pound. 
| Common. 


| [Lyons Pound 185 Weight. 


Legborn Pound. 
Millan Pound. 
Mirandolg Fn 


. Places Names. |_| 5 1 "Tres 
SS a . — 1 
Tondon Pound Arerd. Ir. cooo 
Antwerp Pound, * ]©. 9615 
Anſterdam Pound. . JO. 9000 
 Labbeville Pound. O. 9100 
Ancona Pound, 1. 282⁰ 
Avignon Pound. 1. 1200 
Burdeaur Pound. O. 9.100 
Burggine Pound. o. 9100 


40. 9100 


Cuſtomers Weight. 


5 bo We 
75 9800 
1. 3699 
* 0709 
0. 8474 


1. 1600 
Ie 3333 
1. 2980 
1. ©600 
O. 9347 

dy 


* * 9 q Pe 1 
- RE - 


4 


ZAL 5 Randi 5 


9 


4 
tb || Places Names. 


— * w — 


TOE: Found, ; 
Naples 3 | 2 

Paris pound. 6 5 | 
= Prague pound. 1 | 
0008 7/:centia — 
15 Roche! pound. 
Nome pound. 
00 7 nd 1 W 8 
20080007 Pon Common Welght. 
sui pound, . . | . 
7 houlouſa, poun e. 11. 12004, Þ 
. n ; = on BR I 
; ; MDtee _ | - wa £62 | 
00 Venice pound'< Groß. | a O. 9423 
90 Vienna dee 5 O. 8130 


— 


The Uſe of the Kids Tables is is ery 4B ng Thus: 
Says As I, is to the Number in the 2 20 Column 


33 

of the firſt Table) againſt the given Place; ſo is the 
00 Meaſures 

45 ziven Number of * Weights * to the Number of 5 
6 Re. ome a avere. Thielen: the thereto. : ; 7580 

00 %% e 5 7 
00 | Example 1. | 

10 Let it be requir'd to reduce 100 Paris Royal Feet ipto 


Enzliſh. To do which I ſay, As 1: 1,068;; 100: 106.8 
he Anſwer ſought. * 


1 Example 2, | 
55 Let it be requir'd to reduce 1095 Pound at Paris into | 
3 li Pounds. Here I an r: 0,93.75 100: 93. the 


ner. OC 
| 8 4 So, 


5 


7 Ju x 7 ** 
, - 4 
n 
* 2 
* 


20 " + Airs. Bock! 


N 2 two Examples it appears, That 100 Pn 
Royal Feet are equal to 106.9 Feet Engliſh; Aud 109 
Paris Pounds are equal to 92 Pounds Averd. Engliſ. 


þ By the ſame Method you may reduce any other Foreign 


eight or Meaſure into 8 The ne, is too play 
4 another Example. 


To reduce Engliſb = or Pounds i into Foreign, is but 
the Converſe of the former; 5 and therefore fo. do it 
this is n 
1 The RULE. r 
555 As the Number in the 1 14 f Ca a (fl © 
the firſt Table) againſt the given Place, is to 1; fo ill N 
de Nuniter of Freie N Porn, Averg, N to the Nun > 
ber of * Foreign en 4 Pounds F OO: thereto, 5 
| Example I. 


2 1068 ELL eps how oy Paris Regal Feet 


oo Example 2. 
In 93 Pound Averd. Engliſh, how many Pond at 
Paris? Anſwer, 100. For, As 0.93: 1:: 93: 


The U of the ſecond and third Table is 3 very 
ſame as the firſt; only the ſecond Table reduces Fo- 
* 3 into Bll, and not into Feet. 


| C H A P, * 


Chap. V. 5 Progreſſion. . | 1 5 21 | 
>> CHAT E 1 
Progreſſon by the Line.” 


"Don is of two Kinds 1 Arichmetical and Geo- 4 
metrieal. 1 

An Arithmetical Progreſſion is made by the conti 
nual Addition of any certain Number ( as ſuppoſe, 1, 
or 2, or 3, c.) to any given Number. Thus, 1, 2» 
37 4. and 2, 4, 6, 8, c. 2, 5•8, rl, Oe are Krithme- 
tical Progreſſions. 

A Geometrical Progreſſion is made by the continual 
Multiplication (of any given Number) by any' certain 
Number; as ſuppoſe by 2, or 3, * ho Ws — 4, 
8, 16, Ic. I, 37 95 27. Oc. are 2 
greſſions. 

The Number by which (any Progreſſion is made, 
i. e. the Number contiqually: added ve the- Sen 
Number, in Ib A Arithmetical Progrefſion, is cal'd EE E- 
ceſs; or the Number by which the en Number is con- 
tinually n ) fotos in a Geometrical Progreſhpy, 4s . 
1 Ratio. -. being premis'd, I I ee to > them R 


tal. oy Þ , 
"as PROP, 1. a 4 2 EN 
Tut the lot Nimber or or Term # ay vile 
Neuf. x i 1 TY, 
BH] The ANAL 46 Lu 7 Se? ll 
: As 1, is to. 2 Number#lefs by 1 than py. Winde 1 
of the Places in the given Progreſſion; fo is the Ex- - 
ceſs, to a fourth; to which an add the firſt Num- 


ber (or Term,) and their Sum is _ lait Numer or 
Term fought, 


= 
3 
# 
18 


| Example. „ 
What is the laſt Term of a Progreſſion of fix Phaces, 42 
P. whoſe fieſt Term is 1, and Exceſs 9? Anſwer, 46. For, 5 
W 1:55: 9745, To which, Dao, the firſt hh it 


5 <frithmetick. Bock! 
P „ . 
** fud the Total Sum of any Arithmetical Progr. ſon. 


The ANALO0GYT. 


\i " At 1, is to the Sum of the firſt and laſt Terms d 
. the given Progreſſion ; ſa is half the Number of Pla- 
ces, 70 the Total Sum of the Progreſſion, ns 


Or thus: 


1 N * is to half the Sum of the firſt and laſt Treas) | 
ſo is the Number of Places, to the Teen Sum of thi 
en Pg | | 


= of 5 fd the la Term 0 or. Number of any G eometr ical Pro. 


Sun. | 
Th RULE, 


"Extend the Comj afſes from 1, to the Exceſs; and 
* with that Extent, et one Foot of the Compaſſes 1 in the 
« | "firſt Term, and turn theps forward; once leſs than the 
1 hk Namder of Terms, an and they will reſt on. rhe laſt Term, 
| ample. 6 


What i is the. laſt Term of the Geometrical Page. Jog 
Bon, whoſe firſt Term is 1, Ratio 2, and Number of th. 
Terms 6? Anſwer, 32. For (according to the Rule) the 
the Extent from 1, to 2, (the Excels) will reach at to 
Te halt from 1 n Term) te 32, the laſt 


of 9 2 . 
1 tt. Laos . 
LOTS x 
- * 


ſought. F 
A PROD. iv. 
| q of To fnd the Total Sum of any Geometrical Progrefion, 8 F 
: The RULE. 


| FR Ratio leſs by 1. is to the laſt Term leſs by the 
e ha > ſo is | the Ratio to a fourth. e 00 
5 Ourt hn; 


df the Progreſſion, | 


* 


Example. 
What is ; the Total Sum of a Geometrical Progrefiion; 


\nſwer, $0. For, as 2, (the Ratio leſs by 1), is to 
2, (the laſt Term leſs by the firſt); ſo is 3 (the Ra- 
10), to 78: (the fourth) to which adding 2 (the firſt 
erm) it makes 80, the Total Sum of the Progreſſion, 
ought. 

Fmieht have added ſeveral other Propoſitions in 
Progreſſion but ( thoſe already exhibited being the 
oft uſeſal, and the others containing more of Curio- 
ſity than uſe) 1 I have IE omitted them. 


3 


he 


85 


c H A P. N 
The Golden Rule Direct, by the 1 


it being the moſt Excellent and Uſetul Rule 
of all the Rules 14 Arithmetick. 


logy or Proportion; that is, it ſhews how, baving 
three Numbers given, to find a fourth that Kan bear 
©) ¶ ine ſame proportion to the third, that che ſecond doth 
at to the firſt. Now 

al 2.) For Working this Rule by the Line, this is. 


The RUL E. | 


Say, As the firſt given Term, is to the ſecond; fo 


is the third, to the fourth, fought. 


Or thus. 


the As the firſt given Term, is to che third fois the & 
ich WW cond, to the fourth, act. . 


* 
3 
th Wehre⸗ 922 
9 : 7 o 1 > 
1 * - . 
4 AS BIS xs 75 
- , . * - £ * oy 


vhoſe firſt Term is 2, Ritio 3, and laſt Term 54 £8 


= 


(2.) This Rule teaches the Reſolution of any Ana- 


hap. VI. Golden Rule Dire8. 232 
vurth add the firſt Term, the Sum is the Toral Sum — 


* 1 8 , 
. D 


" 
- 8 
* py 


* 4 1 by 
5 ins rad teh : Yared ths. es he ths; ts; Sd — 
— — — TS we — — ů ů — 
— 3 3 


0 * me well be call'd the Golden 26h, . 1 


= 29 * i 5 3 Wherefore, . E 
Always extend the Compaſſes from the firſt given 
Term or Number, to the ſecond; and that Extent 0 
the Compaſſes, apply d the ſame way, upon the Line, 
ſhall reach from the third given Term or Number, u 

the fourth, requir d. E 5 7 

4; e | Otherwiſe, = 

3 FF Extend the Compaſſes: from the firſt Term, to the 

= third ; and that Extent, apply'd the ſame way, fhal 

| reach from the ſecond, to the foutth, requir'd. 

5.) Either of theſe ways-will effect the ſame thing: 
And ?tis neceflary thus to vary the Method ſometimes, 
to avoid opening the Compaſſes too wide; for when 
they are apen'd to a very large Extent, you can nei- 
ther take off any Diſtance fo exactly, nor give ſo gool 

an Eſtimate of any Parts requir'd, as you may do whe 
they are open'd to a leſſer Diſtance. 79 

But all the Difficulty in this Rule, conſiſts in the right 
Ordering of the Terms (or Numbers) in any Q el 
propounded: For ſame Queſtions are naturally {o intri 
cate, or elſe they are ſo intric:tely ſtated, that *tis no 
ceeaſy matter to know which i, the firſt, ſecond, or third 

Term. And therefore, that the Reader may not he at 
= loſs in this Poirt, I fall here lay down this Plain 
and General W | 


1 RULE, „ 
(s.) To place the Terms right in any Queſtion o 
the Golden Rule. | LETS . | 

In all Q.eſtions of the Golden Rile, there be three O. 
Terms propounded , viz. two of Suppoſition, and one 
of Demand; and that of Demand is always the third 
Term; and the Term of Suppoſition, of the ſame De- 
nomination with the Term of Demand, muſt be the 
firſt Term; and the other Term of Suppoſition, thi 
ſecond Term. 5 5 
(7.) When the Terms (in any Queſtion in the Golden 
Rule) have been rank'd in their due Order, by the fore- 
going Rule; then the Queſtion is to be foly'd by the 
tourth Rule of this Chapter, () 


ual. = * 
6-1 ' 


hap. VI. Golden Rule Direck. 25 MA 


bey are) to reach from the firſt Term, to the ſecond 3 


tom the firſt, to the third; then you mult take ſe- 


ral Denominations of Number upon the ſame Radius 
the Line; (e. g. from Units to Tens, or Hundreds, 4Yc.) 
d obſerve to give a right Denomination to the fourth 
erm. But, becauſe in ſuch a Caſe the Learner may 


at a lo's to know what Denomination (whether 


nits, or Tens, or Hundreds, Cc.) to give to the 


th Term; I ſhall here lay down 
Gene RULE, 


| 9.) Towork the Golden Rule, when the Com paſſes” 


are too ſhort to reach from the firſt Term, to the 
wwe , 54 | 
In this Caſe, you muſt take the ſecond or third Term 


"on the ſame Radius (of the Line) with the firſt Term. 


g. If the Queſtion were, If 2 give 30, what ſhall 50 
de? Here the Difiance from 2 (in the firſt Radius) 
30, or 50 (in the ſecond Radius) is too great for 
| ordinary Compaſſes > Wheretore, I extend the 
ompaſſes from 2 to 3 ( inthe ſame Radius) account- 


g 3 for 30; and that Extent apply d the ſame way 
om 50, (in the other Radius) reaches to 75, But 
dw,. to know what Denomination to give to this 75, 


lerve this | 
- General RUL E, „ 

10.) To know how many Figures there fhould be in 
the fourth Term of any Proportion, | 
Firft find (by Note 2d in Multiplication) how many 


Igures would be in the Product of the ſecond and third 


erms, which account as the Number of Figures in a 
vided ; and then reckon the firſt Term for a Diviſor, 
d find (by Note 2d in Diviſion) how many Figures 
ould be in the Quotient; for ſo many there will be 
the fourth Term. VV 2 

do, in the laſt Example, in the Product of 30 and 
> (the ſecond and third a there will be * 


: 7 


D e Book 
(by Note 2d in Multiplication J :4 places of Figures 
which being accounted for the Number of Figures in; 
Dividend, and reckoning 2 (the firſt Term) for a D 

viſor ; there will be found (by Note 2d in Diviſio r) 
be 3 places of Figures in the Quotient; and fo mat 

there will be in the fourth Term. Thezefore, that) 
found to be the fourth, :muſt be accounted 750, Th 

2 very plain and eaſy; but tis alſo yery tedious: Then 
11.) In this Caſe of the Compaſſes being too ſhi 

J uſe to work thus | 1 

I take the ſecond or third Term upon the ſame] 
dius (of the Line) that T take the firſt Term on, ( 
cording to the Ninth Rule of this Chapter) and call 

by the ſame Denomination with the fbrft Term; (ui 
ther it de Units, or Tens, or Hundreds, dc.) But it 
woirill be hetter illuſtrated by an Example: Whetclor 
take that Example in the Nimth Rule; viz, If 2, gi 

303; what ſhall 58 give? Here I take 20, at 3, 
the ſame Radius with 2, (the firſt Term) and cal 

by the ſame Denomination with the firſt Term, 

Units. Then I reaſon thus; If 2 give 3, 50 willy 

7s, (by the third and fourth Rule of this Chapt 

"Then I reaſon again, thus; But my fecond Term is Wine 

which i; x Denomination higher than I ſuppos'd 
| {for 30, is Tens; ard 3, which I took for 30, is! 

Units: ) and therefore my fourth Term muſt be 1D 

nomination higher than I found it by the former & 

poſition; (7. e. it muſt be Hundreds.) I herefore ! 

Fourth Term will be 740, Which is the Anſwer to! 

nM... tort or hs: 

I his way is quicker than the former; and there i 
difficulty init, if you do but obſerve to denon inate 50 
ſourth Term ſo many Denominations higher or low'tic 
than you found it by your ſuppoſitious Analogy, WM t! 
Four ſecond Term is higher or lower than you had | 
. sd it. a „ g ; . „ 
1.12.) I would have the Learner often practice (ſo a 


* 


bt "wad 
Nt 
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very perfect in) the Golden Rule; for he'll find that 
oft of the Rules in this Book, are laid down Analogical- 
; and fo to be ſoly'd by this Rule. 

(13. ) Therefore, this Rule being of ſuch excellent Uſe 
all Parts of the Mathematicks, (as will appear from 
je followirg Pages of this Book,) I fhall need here, 
ly to propoſe a few Queſtions, whereby to ſhew its 
cellency in reſolving Queſtions purely Arithmeti- 


02. 1. If 100 J. yield 4. Intereſt for a Tear; what 
all 95 J. yield? Anſwer, 3 l. For, as 100:4:375: 3. 


2c Mu. 2. If one Acre of Land be worth 15 5. a year, 
1, hat is 49 Acres (of the like Land) worth by the 
ir, Anſwer, 600 s. which (by Prop. 2. in Reducti- 
(wid ) makes 307. 1 ä ei 
ut i Lu. 3. Cloth at 55. the Yard 5 what comes 36 Yards 
cod ? Anſwer, 1 80 s. equal to 9 J. For, as 1353: 36: 180. 
2, s 1: 26 J.:: 36:9 l. „ 
t 3, (. 4. Nails at 5 d. the Hundred; how many for 
cal? Anſwer, 60. For, as 5d. 100: : 3 d.: 60. 
„ .. 5. If a Servant have 5 l. a Lear; what is that a 
ile? Anſwer, 3. 29 d. For, as 365 (the Days in a 
apteMſcar ) : 1200 (the Pence in 51.): 1 (Day): 3. 29 d. 
1 is Winething better than 3 d. 17. 1 | 


24,6, If 108 J. in 12 Months, gain 6 J. Intereſt ; 
uch will it gain in 7 Months? Anſwer, 3 J. 105. 
nſwer, 3/. 10s. For, as 12: 6:: 7: 3. 5 l. equal to- 
Almoſt an infinite Variety of Examples might be ad- 
; x for Brevity ſake, let theſe ſerve as a taſte of 
e reſt, 5 | 3 | 
re (14) The Effects of the Golden Rule Direct, are 
xc 50 1. Its firſt and general Effect, is to find a fourth Pro- 
lowF'tional, conſiſting of two equal Reaſons, The Rule 
2), this is laid down before, in the third and fourth 
ad es of this Chapter. Nö“ 
2, The ſecond Effect is, by the Price or Value of any 
(0 as thing, to find the Price or Value ef many things, of 
| | | © 8 5. the 
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the like Kind and Goodneſs; by ſaying. As one thing, 
4 to its Price; ſo is any Number of Things, to ther 
rice. 
2. The third Effect i is, by the Price or Value of many 
things, to find the Price of one; by ſaying, As any 
Number of Things, is to their Price; ſo is one, to | 


Price. 

The fourth Effect is, by the Price of any Nun. 
ber bf Things, to find the Free of any other Number oi 
Thingé, of the like kind; by ſaying, As any Number 
of Tbings, is to their Price; ; fo is any other Number 
Things, to their Price. 

5. The filth Effect is, the * of She! 
Weights, or Meaſures, from. one Denomination to ans 
ther. The Rules for which are already taught in th 
Chapter of Reduction. | 
5p let this ſaffice for the Golder Rue Direct. 


— 


Lee LAY 


— TE 


wy 0 H A p. VII. 
be Golden Rule Reverſe, ht the Live. 


a ) T HE Golden Rule Reverſe, is that by which 
from three Numbers given, we find a fourtl 
| in 2 reciprocal Proportion, inverted to the Proportia 


given, 
(2) For Working of this Mule, this is the 


8 IN 1 Dias ; 
I E 2 
. As the third Ten is to theq 2 * O is the 1 , 0 
o the fourth. | 


, ITT 


ws” 
Always extend the Compaſſes from the firft Term r: 


to the 12 4 the ſame Extent ſhall reach (being ape 


7 the ſame * from the the {7 * to the Ath. 
ſt, 0 
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Or, Extend the Compaſſes from the firſt Term to the 
icd,- the ſame Extent (being apply d the contrary way) 
hall reach from the ſecond T, Term, to the fourth, 

(4.) This Rule being but of ſmall Uſe in other Parts 
f the Mathematicks, I ſhall here ne” 29g its Uſeful 
ss in Arithmetick. * | 
Nu. 1. If 8 Men do a Piece of Work in 12 Days, in: 
ow many Days will 16 Men do the ſame 2 Anſw. In. R 

Days: 

2 2 If 8 Men do aPiece of Work i in 12 Do bow 
any Men muſt there be to do the ſanie in 6 Days? 
nſw. 16. This Queſtion may prove the foregoing. - 

2. 3. If (according to the Standard, Statute, or 


| White, 
w of England) the * Loaf Wen, mad; 
Houſho 
TY when Wheat is at Five Shillings = « Buſkel | 


7 0. 7 d. w. 8 oz. "i 
11, OZ, | Troy, o or < 1202. | 
1b. 2 07, 14 d.w. RT: 15 02, or 11b. 


rerd. How much muſt the Penny-Loaf ( White, 
ten, or Houſhold, ) weigh, | when Wheat is at. 


White, 4 . 
6d. che Babel ? Anſ, The Penny-Loaf: Wheaten, = 
Houſhold, 


1b. 207, 72 2 
uſt Weigh by Troy: Weight 1 lb. 10 oz. Yay and 
0 2 lb. We d. w. 
N Averds wag $16. "wo 
24. 4. How many Pieces of Money or Merchandiſe 
alu d at 203. per Piece, are to be given or receiv'd. 
Ir 240 Pieces, valu'd at 12 5. per Piece? Anſ. 144. 
or, Ay 125: 240 Pieces: : 205: 144 Pieces. 
8 How many Yards of Canvas that is Ell wide, | 
ill ſuffice to Line 20 Yaris of Say that is three Quar. | 
| 75 (of a Yard) wide? Anf. 12 Yards, For 3; 20: 
O12 reciprocally, D'3: Cue 


k 1 
hing, 
their 


nany 
any 
0 its 


um- 
er 0 
nber 
er 0 


eys, 
an 


| the 
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Er. 6. How many Foot of Matting, of 2 Foot wide, 
will cover a Floor 20 Foot wide, and 24 Foot long? 
Anſ. 240 Foot, For, As 20: 21:: 2: 240. 

L _ 7. If (according to the Statute) a Right- Angl'd 
Paralclogram of 40 Perches in length, and 4 in breadth, 
make an Acre of Land; how much in length muſt there 
be, when the breadth is 16 Perches? Anl. 10 Perches, 

A; $0525 $62 2067 5 6 tc 

Au. 8. If 12 Inches in breadth, and 12 in length, 

make a Superficial Foot; how much muſt there go in 
length to make a Foot, when the breadth is but 3 Inches? 

_ Anh, 48 Irches, For, As 12: 12:: 3:4% 

u 9. I lent my Friend 600 J. for 8 Months; hoy 
much muſt he lend me again for 12 Month, to recon. 
- pence my Curteſy? Anſ. 400 l. For, As 8 M: 6006 

212M: 400. 5 | . 

Qu. 10. I lent my Friend 6001, for 8 Months; for 
how Jorg time muſt he lend me 400 l. to reconpence 
my Curteſy? Anſ. For 12 Morths. For, As 600 l. 8 M. 
400 l. 12 Months. | | It 

1. 11. If for 245. I have 1200 lb. Weight carry d 
36 Miles; how many Miles ſhall 1800 lb. Weight be 

_ carry'd for the ſame Money 7 Anſ. 24 Miles. Foy, 
AS 1200: 36: : 1800: 24. GENES <4; 1 
Qu. 12, If for 245. | have 12001, Weight carry 
36 Miles; how m any Pound Weight ſhall ] have carry un 
24 Miles for the ſ me Morey ? Anl. 1800 Ib. Weight, 
For, As 36: 1200: : 24: 1800. 1 

| Nu. 13. A Colonel is k eſieg'd in a Town, in which 
are 1200 Souldiers, with Proviſion for 3 Months; how 

many of his Souldiers muſt he diſmiſs, that his Vid 

als may laſt the reſt of his Men 8 Months? An, He ne 

muſt keep 450 Men, and diſmiſs the reſt. For, * 

341200: 38 5450s |  - 


Qu. 14. If a Field will graze 21 Horſes, for 6 Weeks; & 
how many will he graze for 7 Week? Anſ. 18, Fo), 
 As6:21::7: 18. Y | >: 5% + _ 

Ou. 15. It a Field will graze 21 Horſes, for 6 Weeks; and 
„ | | a 55 | 


\ 
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xr how long will it graze 11 Horſes? Anſ. For 7 Weeks. 
or, AS 213 625; 18:7. | | 2 
Lu. 16. How many Groats are equivalent to 24 Six- 
ences? Anſ. 36. For, As 6d. 24:: 4d. 36. 
1. 17. At 5j d. a piece; what comes 48 Things to? 
\n(. 20 85. For, As 5 d: 48:: 12d (equal to 15.) : 20 
a or Shine gg. 529 vt 
#, 18, Things at 5 d. a piece; how many ſhall 1 
uy tor 205,? Anſ. 48. For, As 12d: 20 (124's);; 
d: 48 (54's). CY 


nes? Ml 1 forbear to mention any more Examples in thi; Rule, | 

hoſe being ſufficient to ſhew the Excellency thereof 
how Hut the Ingenious Reader may propoſe an almoſt Inf- 
ONNl« 


tf(Cif I may ſo ſpeak) of other uſeful Queſtions, which 
ay be ſolv'd by this Rule. = | 
(5.) The Effects of the Golden Rule Reverie, are 
1. The firſt and general Effe æ of the Golden Rule 
everſe, is contain'd in the Definition of the ſame; that 
to find a fourth Term, in a reciprocal Proportion, in- 
rerted to the Proportion given. The Rule for this is 
d down before, in the ſecond and third Rule of this 
hapter. $I „ 1 
The ſecond Effect is, by the Prizes, or Values of 
wo ſeveral Pieces of Money, or Merchandiſe; To find 
yo many pieces of one Price, are equivalent to a given 
15 0 8 J reduce } 
| umber of the other. And conſequently, to 1 exchange > 
Money into 3 | 
e ſort of « Merchandiſe "iT another, This it 3 
f lif 'd in U. 4. 16, 177 and 18. | a 
4 The Be Effect is, by two differing Prizes of 
heat, and the Weight of a Loaf of Bread, made an- 
xerable to one of the Prizes ; To find the Weight of 
e ſame Loaf, made anſwerable to the other Price; 
t contra. This is exemplity'd in Qu. 3. 
4 The fourth Effect is, by having the length and 
eadth of one Paralclogram, and. the length or breadth. 
another ; To find the breadth or length of the has 


ther Capital Sum anſwerable to one of the given Times, 


certain Price; To find the Diſtance the other Weight 


5 carry d the other Diſtance, for the lame fie, This 


Workmen, and the Time that one of them is doing x 
of Workmen will be doing the {ame piece of Work, 
Work was dore, and the Number of Workmen doing 
it in one of thoſe Times; To find the Number of Men 
to do it in the other Time, This was exemplify'd in 


I be eighth Effect is, by a double price of proviſen 


the prizes: To find how many of the ſame kind # 
ſame Vaſae: of Proviſions, bought at the other price. 


a certain time: To find how many it will nouriſh fo 


" e . . - _— 
2 * > . — * - T4 3 
- | % # 
Fas : S 
o . 
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that the later Parafelogram may be equal to the fornen g 
this has been exemplify'd in Qu. 5, 6, 7, and 8. 

5. The fifth Effect is, by a Double I ime, and a Cz. 
pital Sum of Money borrow d or lent; To find out ang. 


Or otherwiſe, by two Capital Sums, and à Time an- 
ſwerable to one of em; To find a Time anſwerable to 
the other Capital Sum. This was exemplify'd in Qu, 
6. The ſixth Effect is, by two differing Wei 8 of 
Carriage, and the Diſtance one of em is carried, for: 


muſt be carry d, for the ſame Price, Or otherwiſe. By 
two Diſtances, and a Weight carry*d'one of the Diſtar- 
ces for a certain Price; To find what Weight muſt by 


was exemplify'd Qu. 11, ard 12. | | 
7. The ſeventh Effect is, by 2 double Number of 


piece of Work; To find how long the other Number 
Or otherwiſe, By a double Time, wherein a piece o 


Qu. I, and 2, 
and the Number of Creatures rourifhd for a certain 
time, with a certain quantity of it bought at one « 


Creatures, may be nouriſh'd, for the ſame time, with.the 


The ninth Effect is, by a certain quantity of Provif 
ons, ard the Number of Creatures it will nouriſh fo 


another certain time. Or otherwiſe, By a certain qua: 
tity of Provifions, and the Nuniber of Creatures it wi 
nourith for a certain time, to find how long the fams 
5 5 | quantity 
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ner, We-antity of Provifions will nouriſh another Number of 
he ſame kind of Creatures, This Was exemplity 'd ith 

G. Na.. 15, and 16, 
mo- Many more are the Ef*@ds of this Rule, which any 
nes, one may eaſily diſcover; and therefore 1 purpoſely 
pretermit em. 

(6.) To know when a Queſtion i is to be reſoly'd by 
he * and when by the Reverſe Rule. g 


The RULE. | ; 
ors Place the Terms in their due Order, (by Rule 6, 
ont Bf Chap. 6.) and then if Reaſon ſhew, that the 


1 ſor, Ihe third Term i is, they feſſer, * the 4th. + 


erm muſt be; then the Queſtion is in the Direct Rule 
But if Reaſon ſhew, that the IJ. er, * the third 


leſſer, | 
r of leſſer * a 
T em is, the { ene, F- fourth Term muſt be 3 


en the Queſtion is in the Reverſe Rule. 


(7.) To work the Golden Rule without reifes e 
ing Direct. or Reverſe. a 


Hen . The RUL E. 


un Firſt place the Ternis in their due Order, by Rule 6, 
Wt Chap. 6. And then, if Reaſon ſhow, that the fourth 


erm ſought ought to be Ueler Ethan the Term of 
demand; Then fay, As the Greater Term of Sup. 4 
tion, is to they 55 cater Too. is the Term of Demand, 


leſſer, 


> the n Term | fought, 


CHAP, 


ö * 2 : 1 
7 as 7 3 7 7 - 
: * 
* 0 " ol 


w? IE : - 
The Double Rule of Three , cr Golden Rull 
©  compos'd of Five Numbers, by the Line. 


(l.) * Rule has its Name, from its having Five 

| Numbers given, to find a ſixth in proportion 
t hereunto: And is reſolv d by two ſingle Rules of Three, 
But, before you can work this Rule, you muſt knoy 


IP | „ 

5 923 To diſpoſe, the given Terms (or Numbers) ina 
due Order and Place, preparative for Reſolution. 
VVVVJVVVTVVVV xo 0905; 
In all Queſtions in this Rule, there are five Term 
propounded; viz. Three Terms of Suppofitian, and 
two of Demand. Of the three Terms of Suppoſition, 
let that which has the ſame Denomination with the Term 
requir'd, be placed in the ſecond” place, and place the 
ether two Terms of Stppofition one above another in 
the frſt place; and then place the two Terms of De- 
mand one above another in the third place. Only ob- 
ſerve to place Numbers of like Denomination in the ſame 
Rank; as two in the upper, and two in the lower 
Rank. Then | oy Wy Q 


3.) To Reſolve any Queſtion in the Double Rule o te 


| Three, or Golden Rule compos d; this is. n 
Having plac'd the given Terms (or Numbers) in ther S0 
due Order, (by the ſecond Rule of this Chapter 3) then ſec 
ſay, As the firſt Term in the upper Rank, is to the ſe· 
cond; ſo is the third in the ſame Rank, to a fourth. 
Again, As the firſt Term in the lower Rank, is to the 
fourth laſt found ; ſo is the other Term in the lower H. 
Rank, to the Term requir'd, _ Ob 
Note. Before you work the two Analogics, you malt M 
beſure to find (by Rule 6, of Chap. 7.) whether they Wh A 


. Ale 


Ire to be bajo by the Direct or Reverſe Rule; and 
accordingly Wor them, 
(4-) Some Queſtions excmplifying the Uſefulneſs of 


his Rale. 


Intereſt What will 75 J. Principal, gain in 9 Months? 


we Anſ. 1 l. 7 S. 6 d. 
on For the Terms being placed in Order by the ſecond 


12 M: 


As 12 M: 451: : Mͤꝛ 3. 375 J equal to 30. 75. 6d. 
Qu. 2. If 1001, Principal, in 12 Months, 95 61. 

In how long time will 75 J. gain 3 J. 75. 6 d.: 

in 9 Months. 

Qu, 3. If 1007. Principal, in 12 Months, ga'n 61. 


0d Wbt Principal will gain 34. 75. 65. in 9 "Months ? ; 
o Ag. 75 J. Theſe three Queſtions mutually prove one 
rm 


mother. 
the Lu. 4. Tf the Carriage of 100 lh. 30 Miles, coſt 12 d. 


m nat will the Carriage of 500 lb. coſt, being carried f 1 i 


Jes 100 Miles? Anſ. 200 d. equal to 16s. 8d. ; 


me Qu, {5 7 If a Regiment of 936 Soldiers, eat t 3 51 


| Quarters of Wheat, in 168 Days; How many Quar- | 
of Bf ters will ſuffice 11232 Souldiers for 56 Days? Or, how _ 


many Souldiers will 1404 Quarters ſuffice for «6 Days? 
Or, how many Days will 1404 Quarters ſuffice 11232 
cit WF Souldiers? Anſ. To the firlt, 1404 Quarters. - To the 
hen ſecond, I 1222 Souldiers, And to the third, 56 Days. 


th. 4 9 42 It 8 VIEW in 7 Days, Mow 40 Acres; 
— 


er I How many Acres will 24 Men mow in 28 Days? Or, 


in how many Days will 480 Acres be mow'd by 24 
if Men? Or, how many Men muſt there be to mow 480 
ey Acre i in 20 moe P. 3 To — ä 400 — To 


are the 


hap. VIII. Double Rule of Three. 25 


1. 1. If 100 l. Principal, in 12 Months, gain 6 1. 


ee. Rule, will ſtand thus; 4 1007761: No 1. ren 1 fay, 
As 001: 61: 75 114.51 (equal to 25 105.) Again, 


Anl. 


* 3 
the ſecond, 28 Days. And to the third, 24 Mer, 


Anſ. 76 8 5. equal to 38 J. 8 5. 


in 18 Days; How many Buſhels will 20 Horſes eat in 


of Powder; How many Barrels will 24 Cannons ſpen 


Gallons, | 


| the Penny-Loaf weighs 12 Ounces What ſhall a Loi 
worth 9 d. weigh, when Wheat is at 10 5. the Buſhel? 


— 2 — K — —— — — N 
— — — — —— — — May oe 
— — — . ͤ er EE — — — — 
* * * >, =, F 7 £ * 1 * 5 _ - - — 0 — —— EY 1 _ — 
N A 1 ; > be 4 wa * 1 * * N * * 
L 20. . 71 * - a : Clank TEL "Ow pe 
8 5 4 * ** 4 7 * * N 3 
< %. 5 = - ; * n 4 3 
þ bk -% ? 1 5 9 & } 8 5 "RM 
X * * 1 
« * AR 1 
* , 55 * 
4 1 K 


23 Hours, to intrench a Camp 3400 Rods? Anſ. 13600 


N ——— 1 


* » 2 . bn * * 2 a p 
: l 
» 
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Qu. 11. If 405. is the Wages of 8 Men, for 5 Day:; 
What ſhall be the Wages of 32 Men, for 24 Days? 


1. 1. 14 Horſes, eat 56 Buſhels of Provende, 


24 Days? Anſ. 120 Buſhels, 3 1 
Qu. 13. If 8 Cannons, in one Day, ſpend 48 Barre 
in 12 Days? Anf 1728 Barrels, 
Qn. 14. If in a Family, conſiſting of 7 Perſon; 
there are drunk out 36 Gallons of Beer in 12 Day:; 
How many Gallons will there be drunk out in 8 Day; 
by another Family, conſiſting of 14 Perſons? Anſ. 4 


u. 15. If, when the Buſhel of Wheat coſts 3 5. 44, 


Anf. 36 Ounces © . 
— 16. A Man put out 75 J. to receive Intereſt for 
the ſame, and when it had continu'd 9 Months, be 
receiv'd (for Pi incipal and Interet) 781, 75, 64. 
Now, at what rate per Cent. per Annum, did he receive 
Intereſt? Anſ. at 6 J. per Cent, per Annum 
u. 17. If a Captain ſet 300 Pioneers to work 
and they, in 8 Hours, caſt a Trench of 200 Rods; How 
many Pioneers will be able, with a like Trench, in 
Aen. 5 
. a — 


— 
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_ » The Rule of Fellowſhip, by the Line. 0. 

os | Ps ©, e 

(1s) 1 * E Rule of Fellowſhip is when two (or more) (5+ 
1 Men trade together, with one Common Stock; 


and when they have gain'd, or loſt, it ſhews how te a; 
find each Man's particular Gain, or Loſs, 


(2.9 Th 
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(z.) The Rule of Fellowſhip is of two Kiods 3. vie | 
ther  withont Time, ar with, Time. 8 
( 3. 1 For Fellowſhip without Lime, this; i is. 


„ E E. | 
As the whole Stocks is to the 5 ſo is 


ch Man's particalar Stock, to | his particular I Tah. 0 


. | Example. Fo | 
Four W Dr EY A. B. C. D. trading together, made 
Common Stock of Money, to the Value of 240 {, 
Fhereof A. pat into the Stock 30 l. B. 50 l. C. Sole 


eas d to / 3000 l 1 Nov, What ſniould cach Man re- 
ect the parting of the Money? Ayſ. A. muſt re- 
* 7 375 J. B. 6251, C. 7501. 2 D. 1250 J. For, 
to 240. is to 30005 ſais 30 l. to 375“. and ſo is 
dl. to _ and ſo is 601. to 750 U. and ſo is 1904, 
1250 
1 0 The dame kae ſerrethin a Caſe of Bankrupt 
- | WT laying, 
3 As the whole Sum of the Bankrupt 5 Dcbts, is to the 
hole Value of his Goods; ſo is each Man's particular 
WY | bt, to his Share of the Goods; that each Man may 
on ar his proportionable Parr in the Loſs, | 


in Example. % i gong | | 
50% If the Bankrupt s Goods be valu'd at 500 l. ns he 
in debt 1000 J. to 4 Men, A. B. C. Dr of which 100 1. 
due to A. 2001, to B. 3004. to C. and 400 l. to D. 
ow, What ought to be each Man's Quota or Share of 
e Goods? Anſ, A. muſt have 50/. B. 100 J. C. 
50. and D. 2000. So that you fee, in this Exam- 
e, each Man loleth = his Debt. | 
re) i (5+) A Caſof Bank-upt may alſo be ſolved by this 


R UL E. 


As the whole Sum of the Bankrupt” $ Debts, is to its 
: Exceſs : 


LES 


d D. 1001. This. Stack they occupy d till it was 


— L 


1 9 * * r Els 1] d 8 : 
þ I ante A. on 7 4 * F z 
" 5 * Sg 
8 ; 
* 


38 Anek. Book 
© Exceſs above the whole Value of his Goods, ( uh 
Exceſs is the whole Loſs that all his Creditors . 
fin; ) ſo is each Man's particular Debt, to the Is 

that he muſt ſuſtain, This needs no Example. 

G.) Fellowſhip with Time, is wronght by this 
Multiply each Man's particular Stock by his Tim 
adden ſay, As the' Sum of theſe Produ, is to 
| whole J La . © is each Man's particular Proj 


fo his particular of Pare 


Four Merchants, A. B. C. D. made a Common Sc 
which at the Year's end was increas d to 35145 /. ( 
this Stock, A. laid in 669 J. which he took again 
10 Months end; B. laid in 8 10 J. for 8 Months; 
laid in 900 J. for Months; and D. laid in 1040 
far 12 Months, Now, what is each Man's Portion“ 
the Gains? Anſ. A. muſt have 7359 l. B. 951281. ( 
S930. and D. 13728 J. oe 


Fo 


* nd. 


— —e— 


, © 4 Foo 
I be Rules of Practice, by the Line. 


(% PHE Rules of Practice is but a Compendi 

5 of the Golden Rule Direct, when the ff 
Term is on, Its ue i 

( 2.) By krowing the Price of one thing, to find tt 
Price of any Number of chings at that Rate. 
„„ - 

Say, As one thing, is to its Price (reduc'd to its! 

Denomination 3) ſo is any Number of Things, to th 

„„ 7 hs 


SF, 


: Tae. Frm 


* et 


hap. Y Extvalfion of th ſr, Roc. 39 
A bc... 
Cloth at 2 5. 24. the Yard; What comes 000 


to? A. 108 . 65. $4. For, As 1: 264.72 
0 1 1 108 J. 65. 8 d. 


4 N 4 22 * 


<c n A 8 
14 ue of the ſquare Root, by the Eine: 


HE Square Root of a Number is a Number 
which being multiply'd by itſelf, produceth the 
ren Number ; Or, the Square Root of a Number 
y be defin'd, to be, a mean Proportioral between 

given Number and Unity. 10 fog it, this is 


5 Divide (with your Compaſſes) the Space fon the 
040 ) between 1 and the given Number into 2 equal 


; and that middle Point where Ae e 
mr RC N > | FE | 
0 14 500 hints £17 40 a3 nl 3, 
— Let hs requir'd to extract the TORY. of 2 . * 
d do arg 1 divide the Diſtance, (on the Line). 1 of 
een 36, and 1) into 2 equal Parts, and the Compaſſes. | 
| upon 6. Which is the Square Root ſought, _.. _ 
And this the Square Root of $1, win be found to be 
: _ 144, 12; = — 16 and fo of other Num- 


2 3. 5 in che I Bk. nor £3% 2 718 
Root | | Re . oF 
1 9 | 
ö A F 32 1 
| 8 9 400 
1 441 $5774) 


"Mio 


4% . Bock | 


Note 1. 1 thi Numberief Figures (int oh tg 
her) be odd 3 it will be beſt to place Hnity, at 1 in th 
middle of the Line; for To che Reot and Square vll 
— fall Forwards towards 10 at the end of the Lin, 
| 33 
Note 2. If the 4 
then be beſt to place your Unity, at io at the end 
the Line; and ſo the Root an Square will both fil 
backwards, towards the middle of the Line. 
Note 3. Half the Number of Figures (in the give 

Number) if even; or the greater half, if odd, is equi 
to rhe hnber of Fi MN! m the Square K A 


. Mt. - woes 


ä 
— Ar * a 9 9 n *— 


en A TY XII. 
The ExtraBion of the Cube-Root, ly the Zin 


HE Cube Root of a Nuniber,isa Number, » ud 

being multiply d twice into; it{elf, produceth ti 

given Number. Thus the Cube-Root of 64 is 4: For 

multiply d by 4 is 16; and that (again) multiply d 

4. Be 54. 

The Cube · Root of Wunder may be deſin 

td be, the firft of 2 mean Proportional, 85 
ren Number and Unity. Te ind it, this is. i 


The - RULE. 6/287 g | 

= "Divide c Sick your Compaſſes ) - Space dd 
Line) between 1 and the given into 3 vqu 
Parts; and where the firſt Part from +, endeth, thit 
Point or the Line) exhibiteth the Cybo-Rook ſought 


; „ 
ok is the Cube-Raar of 2167 Anc 6. F or thi 
1 between 1, and 216, being divided into 2 equi 

rts, * * wal yo K on Gy the Ro 
. - 


hap. XII. Extraction of the Cube - Root. 4 
And thus the Cube- Root of 729, will be found to 
95 of” 17 12 and ol Gthet W 
_ = + Ls 


© A B L b. 
| Root ] Cube Root Root | þ ©} Obey; Fk 
1 1 1 "i 1 * 12 2 75 : 15 3 


2 


2 74% e J4996] 

3 ] 27 | 10 [1000] 17: 492 

| 4 | 64 un [1331.08 [5832] 
45 125 | 12 1728 19 6859 
1 


8 


216 | 13 [2197] 20 8000 6 


Le 


3 


Nite 1. If you add 2 to the Number of Figires i im 
given Number, and divide that Sum by 3, the Quo» 
nt will ſhew the Number of Fi:ures in the Root. 
Ie 2. If (working according to the firſt Note) 
gre do nothing remain; it will be beſt to place Unity 
the 1 in the middle of the Line; and ſo the Root, 
Square, and the Cube, will fall forwatdY towards- 
„at the End, BF 
But if 1 remain; then unity way be placed . 
d, viz. at 1 at the Beginning, or at 10 at the End:; 
10 the Cube will be 1 Radius from the Unity, cie 
forward, or backward, 
But if 2 remain's then crete End: of the Lives, 
t be Unity; and the Rot, the Square, and the 
be, will always be in the ſame Radius of the Line; 
th, detween 10 at bee E N 


: S: a 
# 4 N 
- 
* n 3 | 84 
; PST TS A 
: E 3 oh | 5 C H 2 
. ; 5 4 [ „ he E 
8 C7: " * 


15 0 Peg 
9 — * 
* £ 


ee I 5: 
e and en by the Eine. 


(Wäg en, e lends Money to another for 


| him fo mud 
per Cent, to 125 ef 6 ſu ene rid kn the Uſe 
it, iscall'd the Uſe, Nahe or | ; and the Money knti 


call'd the Principal; and ſo much as is allow'd for d 
Y Uſe of 100 l. for a Lear, is calłd the Rate. If at th 
Year's ead, tbe Si be mot paid, and the Interel 
do not heco le the Principal; then it is call{ 
Simple — By Put if esch Year's end, the Interd 
become | PACE of the Principal then it is call'd on 
prong bre 
180.) To find he Simple breed of any gam of 
ney, at any Rate, for any given Time, 
W 4,5 5 LED 
_ Av 100. is to the Rate; ſo is the Principa 1 to i 
1 ben Hor Wy, other time fay, 


212 


ſo is 215 Intereſ for one 1 to its 5 far d 
een He, in Years, Months or Days. · 
- Qtheawiſt, - 


it 317 . eee 

| of the Printipal and Intgrclt ;; then ſays 
1 Ar 100 J. is to 100 l. added to the Rate; ſo is t! 
Principal, to the Amount of the Principal and Rate 
one Year. Then f for any other Time ſa 


. Amount for one Year, to the Amount for the 
ven 8 in Ne Months, or Days, : mw 


' Enemple.. 

What is the Intereſt of 1000. for e Yiu, ws I 
: Cent. Annum:? 2 Anſ. 250 1. n e A 
* chis Chapter.) Which added to es. 
088-0 1, for the whole Amount; the — ad 
*. been Found by this t Mrd Nile. So that you fer, 
mi 000 l. be put but to Uſe for fire Vers, at the 
f 5 l. per Cent. per Annum, it will be increas'd to 12 %%/ 
* (4) Rebate or Diſcount is when Money is due at the 
” 4 of a certain Time; and; the Debtor agrees with his 
ie to pay bim Ready;Money, if he will allow: 
im ſo much (as they agree for) er Cent. per Annim,. 
in confideratiap of his receiving his Maney befare-it: 


unt; and the Creditor muſt receive ſo much Ready- 


at agreed on, — till the Time it was due,) it may 
unt to the jſt Sum that would be then due. No-. 
(5.) To find the preſent Worth of any Sum of Mo-. 
ey, due at the End of any Time to come, allpwing 
nelly chi Rebate at any Rate lerer d) W Jo: 
T is Es 


n we The AIDE e 
Firſt Bud (by R-ile 2d of this C or) the en 


to be allory'd : then ſay, 


00 J. o is the given Sum to its preſent Worth. 
Or otherwiſe. 


date, and for the Time, the Rebate is to be allo Wd: 
hen ſay, 


0. 1 is the given wr to its prefent Worth... 
He” Exan- 


Yap v. XII. 1 43). 


due.) I fay, this Allowance is call'd Rebate or Diſc. 
bor {Fs 20 hong Ul out to Uſe, (at the Rate of Di- 


f 1004 at the Rate, and for the ime, the Nn | 
h Eden n dmc (ro fond, 0 


Firſt frd (by Rule 3d) the Amount 4 1000. wh 


As the Increaſe or Amount of 1001. (now found N ü is 


— 4 | Arithmitic. = Tock j 
; 1 WES 5 : Exampl le. | 2 12 4. | 
What Re ie will 06 a Debt of 1051 as 


at the End of 4 Years yet-to come, Diſcount or Rebate 
Wo ow at the Rate of 5 . ler e, fer Annun! 


. ); To 3 the Increaſe' or Auen of any Annuity, 
or early: Rent or Income, in any Time; allowing 
Simple Intget (at any Rate per Cent. per Anmm) for 
2 * Payment, from the Time it firſt became 


„ STR  * RULE. 


| Eind (by Rule 2d) the Intereſt (for one 1 and 
at the Rate propos d) of one Year's Payment; and mu 
tiply it by the given Number of Years, and multiply 
that Product by'z the Number of Years lefſen'd by 1, 
Cor multiply £ that Product by the Number of Year 
lefſen'd by 1.) this laſt Product is the Sum of the In- 
tereſt of the Annuities; which added to the Sum 0 
the Annuities, is equal to the 10 Amowat or r 
r er = . 
ee Eranple. b : Tre * t i 
I—hite is an wh or Yearly Rene" or Income of 
200 l. per Amum, forborn to the End of 6 Years 3 Now, 
Fow much is due at the End of the ſaid Time, allow 
ing Simple Intereſt, at the Rate of 6 l. per Cent. per Ar 
am? Anſ. 13894. For the Sum of the Annuities is 
1380 4. and the Sum of the Intereſt is 180 1. there be. 
ing no Intereſt allow'd (in this Caſe ): for the laſt Ar 
nuity;, (or Year's: Rent). chat being pee: as ſoon as it 
mes 
(7.) To find the preſent Worth of an Annuity of 
| Yearly Rent, allowing Diſcount or Rebate, (at an of Rate 
fer C 11. Per Annum) Simple Intereſi. 75 


[ 3 Ta EEE: + | 

Find (by Rule 6. the Increaſe or Amount of the pro 
our Annuity, for the — Time, and at the * 
poſed 


ne Lear, to 100 l. 1 Extent of the Compaſſes beirg | 


any times s there be Years propos d, hall ar daft 
, at the preſent Worth . ' "* 


ap. XIII. Intereft and Aunuitien. = og 
ap Rate. Theh (by Rule 5.) find the preſent Worth 


pf this Sum (thus found) due at the End of nr | 
oſed Time; and that ſhall 1 aca þ Worth of 


be e | 
Example. 


There is a” Leaſe of a Hauſe or Land, THe 12 4. 
Annan, and there is 16 Years of the Ag to, 
ome; which Leaſe a Man would buy, if he could lay 
uit bis ny o as to gain 10 le pu Cem Cent. 5 
(8. 5 ntereſt, or pm . 


hat it is, oo Bowls above ip cx rf 
his Chapter. 
To find RD . * will be increas'd to, 


being put out to Intereſt), in any Number of Tears, 
at any Rute per Cent. reckoning Compound Intereſt, 
c meren upon Intereſt; this is | 
ntend the Compaſſes from 1001. to the Increaſe of 
64 in one Near; that Extent 3 
tum d (from the Sum opos d) the lame Way, as: 
ary times 2s there . cs for propos'd » Thall ar laſt 
y at the Sam of ch Principal and Imre * 
Example. 95 
What thall 1434. 10s. amount to in 10 Years, ia 
u e Compound Intereſt? * | 
57 
(e. To find the preſent Worth of any Sum of Mor 
ey, due at any Time to come, allowing Diſcount as 
Date, at any Rate per Cent. Compound [nere?, hy 


The FFEE.- 
Ertend the Comp aſſes from the Increaſe of FN An» 


d (from the Sum propos'd ): the lame way, as 


— 


— 1 * 9 . — 1 * 0 
> * z KY, * | # * * a : 
5 — : * * 
iz . IT" * {4 LIT "oh 
| a "OM . 
0 * » 11 626 
2 - 


per Cent. Compound Intereſt? Arf. 1431. 10s. 
or Yearly Rent, in iny Number of Years, h 


in one Year, gain the Annual Rent propos d; thus 


3 | at the propos d Rate; — from that Sum ſubſtract the 


judging, his Tenant honeſt, and able to pay him; b 


: \ — et ner et — 
— — — 1:49 — _— — — — — — * 
8 lt G 4 "I y —— 2 1 * N 6 4 4 REL = 1 
a * * th; 4 ” " "0 ) 7 % N 8 „ * * 2 * * * 8 ; ö 
2 ans * : 7 -. i 9 = * . * — hy ; 
he oy TO ILSS $5 * * : = 8 p C 
l 75 * N 1 . * 
* PREY 


20 that ſhall be the preſcnt Worth fof the Anu 


0 den IG EP Rr I I r ͤ r ̃ COA SERIE TR ns 8 — 
& * — * * Wr r * * 4 * * WEL Wee * 

* þ 3 * 

* 


er 
x1 "Bock 
, 
3% . Fo, 1 7 2 j 


Example... * 
"What is the EN Worth of 5 2 4 at the . 
End of 10 Years, allowing Diſcount or Rebate at 61, 


. (104) To find the Increaſe or Amount of an Annuity 


Compound Intereſt, At any Rate per Cent. 
3 The + RULE. | | 
Firſt find what. Principal will (at the propose Rate 


Say, As the propos d Rate per Cent. is to 100 l. ſo 

is the ere ti sd Yearly Rent, to his Principal, ſought. 
Ihen find (by Raule 8.) what Sum that Principal wil 
be increas'd. to, in the propos d Number of Years, and 


1 


Principal, and the Remainder | is the PINES of the Ars 
_ tought, 


pee a | Landlord live far from his Tian, we yet 


cdntent to forbear his Rent 14 Years, upon condition 
his , Tenant will allow him 6 J. per Cent. per Annu 
(Compound Intereſt) for the Forbearance ; and ſuppoſ 
the Rent be 33 J. per Annum. Now t pdf te b, 


* ina the Landlord receive. at the f the 1 
Anf. 693 l. 10. ; 

15 To find the * Worth of an Annuity « 
— y ent, allowing Diſcount or Rebate, at any Rai 8 


1 gan Intereſt, 
„ TXT 
Firſt find (by Rule 10. ) the Increaſe or Amount 
the propos 'd Annuity, for the propos d Time, and 2 
che ropos'd Rate. 
hen find (by Rule g.) the preſent Worth, of t 
Sum thus found due at the End of the propos'd Time; 


ſought. ER” 


Er anple. | | d 
What is a Leafe of 2 J. per Anmum, to continue for 
1 Years, worth in preſent Money, Diſcount or Re- 
ate (at 64. per Cent, Compound " Interef ) beitg al- 
pw'd to the Purchaſer ® Anſ. 294 l. 15. 6 fl. 19. 
There are ſeveral other Caſes in Intereſt, but theſe 


eing the moſt Uſeful ones; I ſhall ( to avoid Volu- 
ob) wave the. * in : this _ 


f ; . - , 15 - it 2 
* : 


—_ — cc. wwGwD — 


5 2 1 A P. XIV. n 
Gita Aer, or Wü » EP Line 
PR o P. 


To fund the Number of Men eule in any Spire or 
1 ln Battalia, : 


— 


The RULE. 


45 1, is to the Number of Men in Rank; TY is the 
Number of Men in File, to the Number of Men 
the Bartalia requir d. -This heods no Example, 


= Number of Wales being propos 45 To order the . 
into a Square 3 that is, there fb be 4 n 
in Rant 45 in File. "Jt 


"The RULE. * 


Extradk the Sq are Root: of the Gwen Nurber of 
uldiers, (by 2 11.) and that ſhall be the Num 


r ol Med in Rank and File requir d. 
Example. 


TENG it were requir d to Order 1600 Men into a 
quare Battalia ; How many Men mult der be in Rank 


l. h. 15 
1 An 40 in cac PROP. 


> 4 - A AS. 
. 6 - ; 
> — — OOO. — . w TEA 


aA * 8. 2 nen * 3 * 9 * 9 W E nm „ * a 6-3-4621 4 - Aa "Ou on _ | : $ 
IL A , . kr - * 4 of — So * > * a N c 0 8 / 2 5 * * 4 | * 
} A 4 E , |; ; 
_ "oe 3 . . SE m 5 - 
f 7 Xx 3 : 91 1 * F * 5 
#7 * „„ $36.3 \ 4 1 x* _— 5 p ; 
3 he % % 3 43 - '% A ö 
N ; . ; * y * 2 - 8 * ; 4 
2 oY 4 
1 * * 3 4 p 4 * - ' 
J : ws. The E . 
_— . * 


2 of Suuldiers bins ee Ts Order 10 

an Double” (or Triple. or ute, or, &) Bit: 

lib; that i6, ' having twice [or three -—w- or Ir 
ex vs 98 as s max in Rank in Fil 

2 * Tt as 


© the fk Root of > l Or +, or 1 or, U. 
the given Number of ten; and that is the Number 
of Men in File; and Double (or 1 riple, or Quadruph 
or, c.) that Number is che Number in Rank. 


ni ov TT os bo. \ Examples. BAER YE 
Suppoſe 1800 Men were to be placed 3 in Betteln 
as the Fender of Men in Mank, might be double t 


the Number in File; How many: muſt. there be in Rank 
and how many in Elle? Ani, 30 in File, and bol 


= =, PROD. ww. 
15 "Any Number of Shuldiers being propos d 1 K Put in Bet 
te 98d vater Number dn b. tim} fi, b 


| eee L. „ or 
nag „ The. RULE. COLIN uy 


As dex. 1 of Men aſſien d to be put in Ira“ 


i tothe whole Number of ien fois 9 
: — pur Ile 


3 ne:  Exemple, . 
. ir be requir d to place 872 Men in Batralia, 
dus there ſhall be 8 in File; How many muſt the 
in Rank? Aub 10g, For, As 8: 874; : 1:7 105 


3 PRO! 


ap. XIV. | Mal fin. ns 
jg Number of Souldiers hay vet; Tf thn. 


4 
Rink, 
5 in Battalia, Jo that the. Number of Men . I Fil, * 


hall be to the Number at F 
* 40 d. „ 
w. 'R vs x. 


As the „ Ratio reſpeaing the { ee che Ras 


 reſpeQing the J Rus, lo is the whole Number : 


Souldiers, to a th. Wheſe Squaze Root ib the Nun. 
; of Men in f FIG 

Rank. 
by thus found the N omber of N Men to be pla- 


File; NE: 2 * Number to [OY bet i in 
* * by Prop. Iv. 


Ezample. | 
Let it be requir'd to place 600 Men in Battalia, 90 
t the Number of Men in Rank, may be to the Num- 
in File, as 3 to 2. Now, how many muſt there 
in Rank, and how many in 0 * 20 in File, 
d 30 in : Rank, | 


PROP. vi. 


ny Nunber of Suldier; being given to be put in Baita- 
lia, and their Number and Diſtance in Rank and File, 
being given alſo ; 22 ad how much Ground they will 
cup. 

The R U . 


As1, is to the Diſtance i in 1 fies * ſo is the Num. 


ber 


0 


Bock 


File, iel by 1, 
angle or Product of theſe Hog gives the quantity 


Ground ſought, » in- ſuch Meaſures as the Diſtance 


* and Fe ene * 3 


6 n ) 
"Int it t be | requir' to place Goo Men in Battalia 


as there may be 30 in Rank, and 20 in File; and * 
all to ſtand at Order; ; GG e. 2 Foot diſtant in Rank, M 
as much in File;) lo 


1 w, how much Ground wil i 1 
Hccupy: 4959. _—_— Feet: It being an 0 
long piece of ge, of 87 Feet long, ard 57 I= 


| broad. Fo A N 1 mi 
or, As 1: 3:: 0479 Tode 1 

Ps multiply d by 57.1 produceth « ws wp 
PROP. VI. 5 | 


The Hight of the Wall of 4 Fort or Cale being fr be 
with the breadth of the Trench about the Wall; Ti 
the Length of a Scaling- Ladder, that will reach i 
the Edge of the Trench to * nk of the Wot. — 


Square the Hight of the Wall, and alſo the Bret C 


.of the Trench; add theſe two Numbers together, Mrhes. 
extract the Square Root of their Sum; and fo ſhall lhe ſa 
| aye the of the Scaling Ladder requir's 


\ Example. N Tf 2 

Mou the Hight of the Wall of a Fort be 16 Feet, 1. 1 
the Breadth of the Trench about it 12 Feet; How) 
muſt the Scaling-Ladder be? Anſ. 20 Foot. For Wit is, 


Square of 16, is 256; and the Square of 12, is . 
5 I Sum is 400. Whole — Root i is 20. Mee. 


| aP. N Dol f wre. 7. 


| Duplicate Proportion; 1 5 the Line. 5 * 


Uplicate Proportion is ſuch a Proportion 2. as is be- 
tween Lines and Superficies, or deren Sufeuß - 
and Lines. 

1.) For the e Proportion, of Tie, or fehr, * 
i is the we — ot} 46 ay ae 
RUL E. 4 12 rf EW. 5 


ſes, to the Fourth required. Which Rule is thus to 
en Number, to the ſecond of the ſame Denomina- 


the contrary way, as Reaſon will direct, from the 
d Number, will reach to the fourth required, 


_ Exampje 1. 


If the Diameter of a Circle be 14 neben % and * 
ea thereof be 154 Inches; What is the Area of anos 

r Circle;, whoſe Diameter is, 28 Inches ? An. 616 
hes. For the Extent from 14 to 28, being turn'd twice 
| ſame way) from 154, will reach en ar 


Example 2. KI TOTS 


l. How much is a Piece pf, Land. ſof the lame 
3 worth, that is 30 Perches Square? Anſ. 26s 4 
t is, 674 205: 1 | 


Exanple 3. 


pass weigh © - Ar. ot: 


4: 4% 
1 


b How much ſhall a Fathom of Rufe d ves 12 erer 


1 RF 
FT... 
” La £4 


As the Firſt Term, is to the Second of the ſame De- 
mination ; ſo is the Third, at twice turning the Com- 


underſtood, Extend the Compaſſes, from the firſt 


mj that Extent being turn d twice (either the ſame, 


If a Picce of Land that is 20 Perches 8 Squares be worth | 


if a Fathom of Rope of' 6 Inches" Compaſs, weighs 


- 


| Example: . 


$1 "; ” 


| 4 How many Acres bf Land of our Engliſh Meaſure 


| 
| 16.5 Foot ta the Perch, are equal to 30 Vriſb Acre; 
woe the Perch? e Van 
* Note. hat in Duplicate Proportion, there are alwy i 
| | three Terms or Num! ers given, to find a 4th; and Mic 


thoſe three given Numbers, two are always of the fi 
Denomination z and. of thoſe two, one is always a Ten 
of Suppofition, (which muſt be the firſt Term,) a 
the other of Demand, which muſt be the ſecond Tem 
and the remaining given Term muſt be the third. Term, 


E. N u. fa 


cend, muſt be turn'd he ſame way, from the third i 
wards the fourt g. 


But, if Reaſon ſhew, that the < 2 > the ſeco 


Tem, the < greater F the fourth Term mult t 


then the Extent from the firſt to the ſecond, mul 

 _wrh'd the contrary way, from the third towards ti 
fourth. HERS OT LI00OR 34. 5 17 , 

So that you ſee, ſome Queſtions are in Duplica 

| Proportion Direct, (as were the three firſt Example 

and ſome in Duplicate Proportion Revere, (as in th 


ſoared Bramphe) = 14 
. For the Proportion of Superficies to Lines i 
| x the wy. Fe 2211214 DS. JERF 409 £ 7 


** 
* 


% 


a „„ 
Extend the Compaſſes to half the Diſtance bett 
the twe given Numbers of the fame Denominatio! 
and that Extept (being apply d the right way, acordig 
to the Note at the end of. tho rſt Rule of this Chapter 
ſhall _ from the other given Number, to the * 


hap. XV. Duplicate Proportion. 3 

Let there be two Circles given, the Area of one df 
hem being 154 Inches, and its Diameter 14 Inches; 
nd the Area of the other Circle 616 Inches 3 "What 
its Diameter? Anſ. 28 Inches. For the Diſtante be- 


deen 1 54, and 616, being divided into two equal 
u rtzs, that Extent of the Compaſſes will reach from 
3 be e 
ern There is a Piece of Land of 20 Pens ſquare 


orth 30 J. There is another Piece of Land of the 
me Goodneſs) worth 67.1, 10 5. How many Perches 
bare ought that Piece to be? Anſ. 30. we 
V 
If a Fathom of Rope of 6 Inches Compaſs , weigh 
b. How much will the Compaſs of that Rope be, of 
hich a Fathom weighs 24 lb.? Anſ. 12 Inches. 
If a Piece of Land contain 30 Acres, being meaſur d 
the Ir;þ Pole of 21 Foot; How long muſt the Pole 
Perch be, by which the ſame” Piece of Land being 


ulla d, it will contain 48,6 Acres? Anſc Tt mult bs 
; foot: which is the Eng II Pole or Perch. 


(3-) There is another way of working Duplicate 
oportion 5 which tho it be more tedious by the Lines, 
t, becauſe it expreſſes ſomething of the Nature of the 
we, 1 all here . 
1 Nie RU T . 
Having found (by the Note at the End of the ficſt 
ule) which is the firſt har not Jana : Then, for 
e Ff Lines to Superficies N AS HH. 
Proportion of 1 Superficies Ss 7 N 9 175 on 
Square of the firſt, is to the Square of the ſecand ; 
Square Root of the firſt, is to the Sq. Root of the 2d 'T 
is the third, to the fourth, foughts. . 


e 6 A. 


4 —_ 46>" Nn AC 


Number given; may be to the fourth ſought ;. Either 


FL ane, Book! 

(4.) The Effects of Du 1 are many; 
1 here only hint at oe of them. ; 
1. L he e ect o Duplicate propos 
tic is, By having three Numbers giyen; To find; 
fourtiritx a Duplicate Proportion: that is, that the thir 


61.) As the: Square of the firſt, is to the Square of thy 
ſecond (of the ſame Denomination ). Or, (2.3) As th 
ent Root of the rg, is to the Square Root of th 


th 

-{T "The fe ifs & is j + properly call'd Duplicate Pro. no 
tien z and th Kale oh it, Js laid down in Rule 1. dic 
this Ee at the ſetohd; tho it (be compre herd 


under, and) be allo commoniy call'd Duplica 


: Rule of this Chapter, 
a Circle (or the Side of any. regular Polygon) give 


with its Area; and the Diameter of another Circle(q 
the Side of another regular Polygon of the ſame kind 


one Circle (or the Side of any one regular Polyga 


Another Circle (or the Side of another regular Polygu 
This was Exemplify'd in Rule 1. Example 2. 


* Was Exemplity'd. in. Rule 1. * 3. 


Circumſtrence of any one Cylinder (or the Side or C 
cumſerence of any one regular Pelygonal Priſm) give 


ropo 
tion; yet is it more properly call'd SubduplicarMrom 
don: The Rule to work ity is laid down in the fecon 


2. The ſetond Effe is, By having che Diameter 


alſo giren, to find its Area, 1 js was Exemplify'di 
Rule 1. Example 2. | 

The third, Effect i 18, By having the Diameter of a 
given, with its Value or Worth; and the Diameter 
of the ſame kind) alſo given, to find its Value or Won 


4. The fourth Effe& is, By having the Diametert dedu 


with its Grayity or Weight; and the Diameter or C 
cumference of another Cylinder (or the Side or Circ 
| ference of another Priſm of the ſame kind) of the ta 
length, alſo. given; To find its Gravity or Wig 


4 


N- EM! 5, I. 


Hp. XV. Duplicate Proportion. 7 
5. The filth Effect is, By having the Weight and 
alue of one Diamond (or other Precious Stone) gi- 
or Men; and the Weight of another. Diamond (or other 
precious Stone) being alſo given „ To find its Value, 
his has not been Exemplify d; but it may be wroagtt. 
ither by Rule 1, or according to Rule 3, by this 
©4527 ANSATEEY. 8 
As the Square of tha Weight of one Diamond (or 
ther Precious Stone) is to the Square of the Weight of 


jr rotber; ſo is the Value of the firſt, to tbe Value of 
. ß ̃ mw 
del Note... A good Diamond weighing 1 Carat, (i. e. 


| Graigs,) is valu'd at 150 French Livers. But if the 
Diamond be not perfect, then they allow but 80 Livers 
ba Carat.” Therefore, --:-....: 1 „ 1 2 
J To bed dhe Value ef any Diamond, this is 
As 1, is to the Square of the Weight (in Carats) 


ind | | | 
e Diamond 5 ſo is J g & French Livers, (for 
4 a good One, | | : Fo TS 1 | | "BY 3 8 
1 inci ave, > to the Value (in French Livers ) 
Wt the given Diamond. | 


Note. A French Liver is about 18. 6 d. Engliſh, | 
di There are many more Effects of Duplicate proportion 
hich for Brevity ſake I omit. The Reader may caflly | 
er deduce 4 others from the Examples of the ſecond Rule, 


be 3 firſt being juſt contrary to the ſecond, rhird, and 
a 


CHAP. 
i ' $4-f* & 0 2 - © 


Whit will another Bullet of the ſame Metal weigh 


3s Arithmetic = Bock 


ET © N 
VPViiplicate Proportion, by the Line. 


A Riplicate Proportion is ſuch a Proportion as is be 
tween Lines and Solids, or between Solids and Lin; 
Thus *tis comnionly taken; tho more properly, the fo. 
mer would be call'd Triplicate, and the later Subti, 
plicate Proport ion. e eee 
C..) For the Proportion of Lines to Solids, this is 
oo 12 „ 4 
As the firſt given Number, is to. the ſecond of th 
ſame Denomination 5 ſo is the third (at three time 
' turning the Compaſſes), to the fourth requir'd. 
. J es 
Always extend the Compaſſes from the firſt give 
Number, to the ſecond, of the ſame Denomination; 
that Extent of the Compaſſes, being turn'd three tina 
the right way, (according to the Nature of the Que 
tion, which Reaſon will dire&,) from the third Nun: 
ber, will reach to the fourth requir dd, 
VVV oO 
If a Bullet, who'e Diameter is 4 Inches, weigh 9 b 


whoſe Diameter is 8 Inches? Anſ. 72 lb. For the Er 
tent of the Compaſſts from 4, (the Diameter of th 
Bullet whoſe Weight is given, ) to 8, (the Diamete 
of the Bullet whoſe Weight is ſought ; will reach (be 
ing three times turn'd the ſame way) from 9, (ilt 
Weight of the Bullet known, ) to 72, the Weight d 
the Bullet ſought. EE 6 
Ea is ——_ | 
If the Diameter of a Globe be 1 Inch, and the 8 
lidity thereof be. 5238 of an Inch; What is the Solidit 
of another Globe, whoſe Diameter is 10 Inches? An 
323.8 Inches; that is, almoſt 524 Inches. 


If 
Wha 
eta 
Diſta 
qual 
tom 


Example 3. 

If a Globe of Silver of 1 Inch Diameter, be worth 
4.45. for ſo it will be at 5 5. the Oaace;) What wilt 
other Globe of Silver be worth, whoſe Diameter is 
Inches ? Anſ. "9h 65. that is, 46 J. 15. 7 d. 


5 Example 4. 

If a Siber of 3.75 Inches Diameter in the Book? re» 
uire 4 1b. of Powder for its due Charge; What will 
| Demi-canon of 6.5 Inches Diameter i in the Bore, re- 
Ruire tor i its CORP, Anſ. 20.8 Ib. F. . 


̃ Example 5. b 
if a Braſs Saker, whoſe Diameter is 11.5 Inches, do 
eig 1000 lb. What will another Piege of Ordnance 
of the ſame Metal and Shape) weigh, whoſe Dime 
ris 9.75 Inches? Anſ. 837 lb. 


wet 1 Exauple 6. 5 : 
1 a Ship, whoſe Burden is 300 Tun, be 75 Feet | in 


mae Keel > What ſhall be the Burden of another 4 


the e Mold) W e Feet ? 
13 run. 


2). For the Proportion of Salida.to Lines thisis 
The RULE. © 
Fxtend his Compaſits to one third of ths Diſtances 


— 


ation ; and that Extent of the Compaſſes being apply d 
he right way, (which Reaſon will direct,) Wil reach 


con the other given Number, to the fourth ein d. 
(tht Example 1. 


1 a Bullet, whoſe Diameter is 4 Inches, w 
at is the Diameter of another Buller, neigh r 4 
etal) whoſe Weight is 72 lb.? Anſ. 8 Inches. For the 
vltance between 9 and 72, being divided into three 
qual 45 5. that Extent. of the Compalies, will . 
tom 4 to | ty 


etween the two given Numbers of the ſame Denomi- 


hap. XVI, Nhe, Proportion. 7 


| Fran- 


Lo vals #6 467 * SME ; a þ — ö 8 
＋ 8 C4 net HE © 1 46 AT ales. 1 * 
| | | it | | 7 E. | ; B 
: p 


| the Keel; What ſhall be the Length of the Keel d 
another Ship, (of the ſame Mold) whoſe: Burden | 


| = ſo is the 3d, to the 4th ſought. 


If the Diameter of a Globe be 1 Inch, and the 8. 
Oy nathan, 23. 8 of an Inch; What * Diz 
meter o another Globe, whole Solidity is 622.8 ; 
Anſ. 10 Inches. wh : 1 PR 
VV Example 3. 5 . 
If a Globe of Silver, of 1 Iach Diameter, be worth 
14.45. What will be the Diameter of another Globe 
| 6! Silver, that is worth 921.6s.? Anſ. 4 Inches. 
5 c 
If a Saker of 3.75 Inches Diameter in the Bore, re. 
quire 4 lb. of Powder for its due Charge; What wil 
be the Diameter (in the Bore) of a Demi- Canon, tht 
requires 20,8 Ib. of Powder for its Charge? Anſ. 6; 
a Example 5. „„ 
If a Braſs Saker, whoſe Diameter is 11.5 Inches, do 
weigh 1800 1b, What will be the Diameter of another 
Piece of Ordnance, (of the ſame Metal and Shape) 
Veight is 837 lb.? Anſ. 8.75 Inches. 


Example 6, 


9. * 


wo 


If a'Ship, whoſe Burden is 300 Tun, be 74 Feet i 


713 Tun? Anſ. 100 Feet. | 1 
33.) There is another way of working Triplicate 
Proportion; which, tho it be more tedious by the Ling 
yet, becauſe it gives ſome Light to the Nature of th 
Rule, I ſhall here exhibit it. 

Firſt find (by the Note in Rule 1. of the precedity 
_ Chipter,) which is the firſt and * Term. They 
I 7 Lines to Solids, X © „ 

* * "Op hs of Solids to Lines, > 7 
cube of the firſt, to the Cube of the ſecond} 
thee Cube. Root of the i ſt, to the Cube-Root of 17 518 

"1; NO: 


hip. XVI. Triplicate Proportion. 659 
(4.) The Effeds of Triplicate Proportion, ate 
1. The firſt and general Effect is, By having three 
umbers given; To find: a fourth in a Triplicate Pro- 
ortion 5 that is, that the third Number given, may 
he to the fourth ſought ; Either, (i.) As the Cube of 
he firſt, is to the Cube of the ſecond 5 Or (2.) As t 
ubc-Root of the firſt, is to _ Cube-Root of the ſe. 
ond. The Rule for the 4 Se is laid down in a 


be . Rule of 1 Chapter. Or, either * | 
ail hem may be wrought by the third Rule, 


6 +6 Tres 1 dera is By having the Diameter 
ny one Globe (or, the Side of any one of the Pla- 


0 ER, I, Gravity or Weight; 7 
a nick Bodies) given, with S Solidity ; 1 7 
aft) Value or Werth; 1 


Ind the Diapneter of another Globe (or the Side of ano- 
her Platonick Body, of the ſame kind) alſo given; To _ 


0 Gravity. 7 N _— 
et undits 5 Solidity. > This was Exemplify'd in Exam- 
en b 


third | | 
5. The fiſth Effect is, By knowing the Quantity (or 
eight) of Powder, that will load one Piece of Ordnance, 
he Diameter of whoſe Bore is given, To find the 
Quantity ( or Weight) of ( the ſame fort of ) Powder, 
hat will load another Piece of Ordnance, the Diame- 
er of whoſe Pore is-alſo given, This was Exemplity'd 
n Rule 1. Examo, 4. , 7 
6 The ſreth Effect is, By knowing the Diameter 
nd Weight of any one Piece of Ordnance, To find 
be Weight of another Piece of Ordnance, (of 
Pe ET. ame 


grſt 5 8 
ple the Je 0 of the firſt Rule of this Chapter. 


a ** , Fo ny F 3 
* £5 


wc: 7. The ſeventh Effect is, By knowing the Length d 


| E 3 proceed ( Deo Javante) to treat in 


7 ; - 4 " "Wer We) c * 2 NR 2 wp Y 8 es 
. : Sen . 2 y ; 
"IM : ** * . * . 
* * 5 n 
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ſame Metal and Shape ). whoſe Diameter is alſo Bier, 
This was Exemplify'd in Rule 1. Example 5. 


the Keel, Breadth at the Beam, or Depth in the Hol 
cf y one Ship, with its Burthen; To find the By 
din ot another Ship, (of the fame Mold ) wh 
=— — Tcngth in the Keel, Breadth in the Beam, or Dep 
i in the Hold, is alſo given. This was Exemplity'd i 
Rule'.x. Example 6. FFF 
Mlany are the Effects of Triplicate Proportion; bi 
Hr Brevity T omit the reſt, The Reader may eaſi 
[4 Be ſe} deduce ſix other Effects, from the fix Exam 
ples of the ſecond Rule of this Chapter; they being 
exactly contrary to the ſecond, third, fourth, fit, 
kerth, and ſeventh Effects already mention d. 


So much mall ſeiffice (at this time) for the Uſe o 
the Line of Numbers in Arithmetick, 1 ſhall ra 


4 


: - et —_—___ww— . 2 
— n ** 


— —_— —— 
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Jf the Uſe of the Line of Num- 
bers in Geometry. _ 


1 ”>— 


PROEME. | 
Am not here to tcach the whole Art of Geometry, 
(for that would take up a far larger Volume a- 
lone, than this is deſign d to bez) but only to 
w how the moſt uſual, and moſt ulefal Propoſitions, 
y be perform'd by the Line of Numbers. 
2. 1 ſhall therefore ſuppoſe the Reader to be well 
in all the Defiaitions of Lines, Superficies, and 
de. V 3 
3. Having already (in Book 1. Chap. 6.) laid down. 
les ſ i fficient for the Reſolution of any Analogy; L 
I), in all the following Pages of this Book, lay down 
Rule; Analogically; or in ſuch Tables as are eaſily 
xible to Analogies. e 
I ſhall here conſider Geometry, as it may (pro- 
ly) be diſtinguiſh'd into theſe four General Heads, 
n. | 
(1 


7 . The Menſuration of 
4 wh 


Superſicies. 

| Solids. 

ES „ een 

. Under the firſt Head, I ſhall conſider, (1.) The 

:ortion between the Diameters (or Circumterences) 

rcles, and the Sides of Regular Polygons; and that 

er in reſpe & of * or of their beiag inſcribed 
\C | 1 in, 


52 EE Gly, Boa 


in, or chrumfathes about one another. 0 2.) The n 
portion between the Diameters of Spheres, and 
— the Platonic Bodies; and that either in: 
ſpect to their Equality, or their Inſcription in, or ( 
cumſcription about one another. And (3+ The tak 

of Hights and Diſtances 
6. Under the ſecond Head, 1 ſhall conſider, (I.) 
Menſuration of Superficial Figures. {( 2.) The Mel 
= . of the 8 uperficality of Solid Bodies. And 
plication Nos Su 1 Meaſure to the Meni 

—— Artificer's Work. 

1 Under the third Head, I fhall. conſider, (i.) 
Menſuration of Solid Bodies; > Whether they are oh 
_ Jar, imply Regular, or the Platonick Bodies. (2.) f 
| Ap ication of Solid Meaſure to the Menſuration of | 
_tificer's Work, And (3.) Staticksz or the Art of 
ib the Gravity of any Body. It is here done a 

aby its Dimenſions: A thing (to my knowledge) . 
treated of by any. 

8. Under the fourth Head 1 ſhall conſider the | 
— 9 | | 


2 


: ; 2 b . 3 — * 


CHAP. : 


| The Menſuration of Lines, by the Lin 
9825 Numbers. f 


or. I. 


: | be Z 

T o find the Circumference of a Cirele, the Pique of 1 
in give that 

| 4. ae RULE, Va: or | 

.: C9 #22: ſo is the Diameter) Archin"Wi:« 
uf 4 to. 3.14159 pY/othe Circamference, Van Cu Wwe 
113 to 3553 according to Met is. of 
Which laſt Analogy i is accounted the moſt exact; Mx of 
ahers be little Gerence betyvixt — of them. T. 


P RO (edu 


e of Lines. 8 63˙ 


PRO p. II. 
jud the ee, Circle, the Area being gjorne | 
7 to 88 ; ſo is the i to the Square of the Girl 
ferences Therefore, the Analogy being wroughty 


rat the ſquare Root of the 4th Term, (by Book I. 
pp. XI.) and that Root is the thing ſought. - . 


ma 


PROP. III. 
fund the Diameter of 4 Circle, the Circanſerene lein | 
A 
| Tie R UL E. 


922 to 7; ſo is the Circumfe- Archinedes: 
d 3. 14159 to 15 C rence, to the Dia- an Culen. 
[355 to 113; J meter, ee Metius. 

pP RO p. WEE + 20 57 4 
fad the Diameter of enn ood Area 1 given. 


\411to 14; - TY is the Arabi, 1 to the Square of the Dia- 
er. Therefore, the Analogy being wrought, Extract 
Square Root of the th Term, (by Book I. Chap. XI.) 

that Root is the thing ſought. | ; 
L heſe- four Propoſitions-are very „ and " p „ 
they need no Examples. 


PROP, . 15 


be Diameter of a Circle being given; 77 * ihe. Side 
of any regular Polygon (from the Trigon to the Decagon) 
that may be either inſcribed in, or. carcumſeribed Jon 
or is equa to, the given Circle, 


ere are 24 Propoſitions, which (for Brevi ty fake). 


1 


of them, would too much inereaſe the intended 
k of the Book. I have therefore here exhibited a 
Table. from whence the 24 Analogies ma y eaſily 

2 OfM4cduc'd.._ G2 The 


we compriz'd in one; becauſe a partitulz Expreſs 


C 9 4 CWO PIES Te on * 8 = e : 
: 9 * 
I” \ a . 
h E 


Bock l 


The 145 T E. 


„ 


- 1 1 


il 
1 
1 
i 
H 
b 

1 


ſought) in this Propoſition, this is 


is the Diameter of any Circle given, to the Lech 


| Ne 87 ? Anſ. The Side of vate Circ umſcribed 


Trigon 12 12. 12435. 


Fre Dama; That may beſ That may beſ That 3; 7 
of a Circle inſcrib's i in} circumſcribdſ qual tote 

being 1, the] that Circle, about that ene | b| 

[ Side of a I Cirde, is e 

I- Tricon 0.86603 1.73205 | 144755 N 
Tetragon 0.70711 1,00000 0.88623 

| Pentagon | Gas. 8778 0.72654 [0.6757 
Hexagon . J |  0:57735 | 0.54991] 

. Hertagon . 43390 [0.48160 6.46500 
Octagon 0.38268 0.41421 0.40393 
Nonagon 0.34202 0.363970. 35651 

22. L ©. —— 0.32491 | ©, 3195 


[Tharafiwe, to find any of the Queſts ( or Thi 


The RU IL E. 
As 1, is to the reſpective Number in the Table; 


ar * * 


Example {2 
Ul 3. 22 


What is the Side of a Trigon (or Equilater-Trim 


may be inſcribed in 
10 may be ci cumſcribed about F a Circle, whd 


is equal to ; 
Ir.ſcribed 


1. 


Equal 


9. 42928. 
. 0 
Eranple{ 5. 


r Haenel. , 
What is the Side of a Tetragon (or Geometrical | 
i : may be inſcribed in 5y _ 
q.1are) that 1 may be circumſcribed about . 2. Cit- 


och „ . : 
.. whoſe Diameter is 7 ? Anf. The Side of the 
— Inſcribed yY C 4-94977* © © 
* Circumſcribed > Tetragon, 4 7. OOOOO. | 

* TO WPI EEE 
And thus, as theſe fix Propoſitions have been wrought, 
100 the fix preceding Examples; fo, after the ſame man- 
Pu er; are all the other 18 to be wrought. | 


Note 1. Tho all the Analogies in the preceding Table 
e exact enough for Common Practice; yet, it muſt 
e confeſs d, that ſome of them are not abſolutely, er- 
neither indeed, is it poſſible they ſhould beſo; the 
eaſon is, Becauſe the Datum (or Thing given) being a 
tional Number, many of the Quæſita (or Things 
ght) will be Irrationals; that is, Numbers (if I may 
all them) that cannot be expreſt by any Numbers, 
tegral, or FPractional, but only by their Squares, or 
ther higher Powers. E. g. If the Diameter of a Cir- 
le be Rational; the Side of its Inſcribed, or Circum- 
ribed Trigon, will be Irrational > but their Squares 
ay be expreſt in Numbers. And fo of others. 
Note 2. If the Reader be ignorant of Decimals, (which 
t he ought not to be) he may reduce the (many) 
nalogies that are (in this Book) Decini:lly expreſt, 
to the Common Accompt, by annexing ſo many 5. 
bers to the Unity, as there are Figures to the Rig! 
and of the Point in the Decimal Number. E. g. (In 
e preceding Table) Inſtead of ſaying, As 1, to 1.34704. 
may ſay, As 10, to 13.4704; or, As 100, to 134.704 
; AS 1000, 1.34704; or, As 10000, to 33470. 4; or 
ly, As 100000, to 134704. But 3 or 4 Places be- 
g nice enough for Common Practice, (eſpecially by the 
ine) the Reader need take no more; rej:&tinz all 
de ret ag uſeleſs; only O00 next D:cimal Figure 
3 | ec 


hd 


"Exceed TI = may add 1 to hs kf. of the Rare 
takes in. Thus, inſtead of ſaying, As 1, to. 1. 34 
he may ſay, As 100, to (not 134, but) 1353 bl 
the next Decimal Figure i is 7. 
If the two Ratio's be both Decimal Numbers, tie 
remove the Points further to the Right Hand equal 
in both Ratio's. Thus, if the Analogy were, k 
2.34704, to. 88623, you may ſay, (for *twill beth 
ſame thing) As 134704, to 88623. Or (makingt 
Numbers leſs, by the former Part of this Note): 


PR 0 P. VI. 


The c e rence of a Circle being given; to find 1 
the Quæſita in th? preceding Propoſition. 


| Here alſo (to avoid a Tædium) are 24 Propoſii 
erxhibited in one; and all the 24 Aralogics may bet 
duced from the Table in Prop. 5. bz the oliver! ing 


. 


Firſt find the Diameters of the given e by? Pro 
3. ne find any of the Quæſita, by prop. 5. 


Or more briefly, thus, 

Say, as 3.14169, is to the Number (in the Ta 
reſpectipg the Quæſitum; ſo is the Circumferences 
the given Circle, to the Quzfitum, 
Thus, If the Circumference of the given Circle vt 


© e Inſcribed © 

21.99115, the Sides of 10 Gren, ea F Trigo 
a Equal | 
and Tetragon, will be found to be the ſame as in il 
Examples of the preceding Propofition. The Realon WF If « 
plain, becauſe this Circle 3 to Metis's A 

logy) has the ſame _ that. | d, 
This being ſo very plain and wa think it rel Inf 
no farther emplification. | | Cit 


Eq 
PROM 


ap. 1. Meſeration of Lines. 


PROP. VII. 


15 Side 74 ary regular Polygon ( from the Trigon to the 

Decagon) being 210 | find the Diameter, or Cire 
ori 

cumference of SEE Ci reumſeribed F< Circle, 


Here (to avoid Tedioſi 7 T have com rind 48 pro- 

fitions in one; all whoſe feveral Analogies are allo 

1 the Table in Prop. 5. by the — . 
uLE 


/ 1. For the Diameter, 
Say, As the reſpeRive Number (in the Table) under 

Inſcribed, 

i Title Circumſeribed, is to 1; fo is the | 6 
Equal, 

en Side of the Polygon 14 to the Diameter of its 

Inſcribed * 

N | Circumſcribed * Circle. | 9 

l . + Tl 

. For the Ciranmſthence, 

Say, As the reſpectiye Number (in the Table) ads 


Inſcribed, ) 
a Circumſcribed, 7 is to 3. 14159; ſo is the 


Equal, 
ven Side of the Polygon, to the Circumference of 
3 
18 ircumſcribed > Circle. 
* W 


. Franple. 

Ir the Side of a Trigon be 13 What is the Dia- 
and Circumference of his Inſcribed, Circumſcri- 
d, and Equal Circle? Anſ. The Diameter of its 


( Inſcribed +677, &c, 
| Circumſcribed | Circle, T1 1.154, c. 
— | | «7423 oe, 


68 7 ae 


L Irffcribed, | 1 
And the Circumference of i * Et Ci be 
2 1. 81. . | | 1 
. 1 N 1 To 
2. 33, 9 . 5 a 
. .P.R:© p. vir. : 


The Side of an regular Polygon ( from the „Die to th 
. _ » Decagon) being given; To find the Side of any ohh 

regular Polygon ( from the Trigon to the Decagon J equi 

- thereto. ©; 

8 (to avoid Prolixity) are 56 Propoſitions, which 
I have included in one; viz. 7 relating to each Polygo 
erg. To find a Tetragon, a Pentagon, a Hexagon, . 
equal to a given Trigon. So alſo, To find a Trigo, 
a Pentagon, a Hexagon, c. equal to a given Tetragn 
And ſo of all the other Polygons in the Table in Prop. 
from which Table all theſe 56 — are alk 
— by the following | 


R UL E. 


Say, As the Number Curder. the Title Eual) again 
* given Polygon, is to the Number (under the fant 
| Title) againſt the Polygon, whole Side is ſought; i 
is the Side of the given Polygon, to the Side of th 
Polygon fought, _ 


Example I; þ 

Let it be requir d to find a Tetragon (or Geomet & 
cal Square) equal to a Trigon (or Equilater Tria 

whoſe Side is 10 Here, I ſay, (from the Table) A. 


1.34794, is to. 88623; ſo is 10 (the Side of the gi 
* to 6.5790, the Side of the Tetragon fought Bl 


Example 2. | 
Let! it be requir'd to find a Trigon. equal to a 7 
 tragon, tics © Side is 6 5790. Here, I lay, As. 7 


to 1.34704; ſo is 6.5790, to 0, the Sue of 
* ſought. 8 1 


hap. I.  Menſuration of Lines. 69 
Thefe two Examples (T think) are ſufficient to make 
Ide Rule intellig'ble to any ordinary Underſtanding. 


PROP. I% 


To find the Perpendicular of a Trigon (or Equal Tri- 
angle) the Side only being given. - 


T he RUL E. 


As 1, is to $6603 ; ſo is. the Side of a Trigoa, to its 
R J | 


l 


Example. 


r the Side of a Trigon be 10; What is the e 
its Perpendicular ? Anſ. 8 $.6603- | 


* PROP. x 
” Snare, ). | 
1 The R u L E. 


As 1, is to 1 417743 ſo is the Side n a Terragen, 
its D wy : 


. 


If the Side of a Tetragon be 103 What i is the Length 
fits Diagonal! ? Anſ. 14.177. 


p RO p. * 


Heving the Chart and herſed. Sine of an Arch given; 7 
find the whole Diameter of that Cir new, 4 which the 
giuen Arch was a part. Ne 


ng. . 
4 | As the Verſed-Sine, is to 1; ; ſo'is the Square of half 
* be Chord, to a 4th. Which 4th added to the Verſed- 
| : ; 


Wine, » gives the whole Diameter of the amend 


Example. 


Let there be a part of a Cheeſe, (cut off by a Right 


ne) whoſe Chord 0 i. e. the Right Line by which it was 
| — ; 


2 9 
, 2 * 
- 


W Demeter of that Cheeſe? And 3s Inches, 


er Number is (in proportion) to the greater * 


70. ag 5 Bock Il. 
cut off): is 12 1 its 3 * the Per. 


pendicular from the middle of the Straight Side, to the 
middle of the Arch) is 4 Inches; What was the whole 


| To cal the Parts * 4 tie or d, divide b Fr. 
pbuyeam and Mean n ” Þ 


As 1, is to he N be; : „ert .618) to 7 
| 2p 1, IS to. t given um 382 | 
4 | - Part of the Line N Number. 5 * 7M 1 

Example... 


What are the Parts of 1000, divided by Wen 
and Mean Proportion | 7 Al ef Par 


618. ASL 

is - SY 3 
Note. Ame, or ö is ald to 75 divided by 

| Extream and Mean Proportion; when the whole Lire 


— to the le 


PR O P. XIII. | h 
7 find any Chord in 2 Circle, that oalt eraſs the Diamety 3 , 
TT 1 ee in ee afigned. · 


1 If the given Part of the er ( by which the 
Chun i to paſs) be J FIRE bl than tbe Radu, 
Cor Semidiameter of the Circle 3 then ſubſtrat 
+ the Radius from it,) and the Remainder i o the Cv 


it from the Radius, $ 
Sine of half the Arch cut off by the Chord. 


From the Square of the Radivs ſubſtra the Squn 


ot 


hap. L e ee if Lines, © 71 
of the Co-Sine; and the Remainder is the 5 of 
Fhalf the Chord fought, 

tea 


If the whole Diameter of a Circle be 13 . s 
What is the Length of the Chord, crofling the Diame- 


FP N 7 e 


one End of * Diameter? Anſ. 12 Inches. 
PROP. XIV, 

Tr find the Trigonal, Tetragonal, Pentagonal, Her : 

 Heptagonal, 0aa, _ Nonag onal, and ha - 

of any Circle whoſe — 2 is given. 

Here are 8 Propoſitions, which may all be ſolved by 

Prop. 5. foregoing 5 The Trigonal, Tetragonal, &c. 

Chords of a Circle, being the ſame with the Side of 

ts inicribed Trigon, Te etragon, c. „ 


PROP. xv. 8 175 
The Diameter of a Sphere being given: To fad a 
fide of any of the Platonic Bodies that may be either 
Ixſcribed in 
5 Circumſcr ibed about > the given Sphere. 
or is Equal to Re, 
Here are 15 Propoſit tions which ( for Brevity ae) 
have Compriz d in one; all whoſe ſeveral Analogies, 


with many more uſed in the following Propoſitions may 
de deduced from this following 1 ö 


+: 0 off Hoi 


The Diameter That may be} That — | Ts — is1 

of a Sphere} Inſcribed in Circumſfcri-| - | 
being 8 the Sphere, bed; abou 
the Side of 2 = 5-54 8 the Sph. is, 


tracdron. [o. 916497 2.44948 | 1.64417 
Odaedron, |} 0.707107 | 1.22474 1.03578 
Hezatdr on | 04577250 | 1--—— | 0.80610 | 
| W'Jiidron, | 0.525731 |. 
ue Dodecacdron. — Lautns 0.44903 l. 40883 


— —ê 


eta 


85 
> 
8 
; 


ter (at Right Angles) at the Diſtance of 4 Inches, og . 


— 


To find any of the Quziita (or Things ſought ) i 


this Propoſition ; this is | 
5 N F be RULE. Ft 
Say, As t, is to the Number (in the Table) reſpet- 
ing the itum (or Thing ſought); fo is the Dir 
meter of the given Sphere, to the Quæſitum. 
| : What is the Side ot a Tetraedron, that may be inſcr- 
| bed in a Sphere, whoſe Diameter is 10 ? Anſ. 8.1649, 
For, As 1, (the ſuppoſed Diameter of a Sphere) i 
to ,$16497; (the Side of a Tetraedron that may be 
inſcribed in that Sphere, whoſe Diameter is 1,) 6 MM - 
to (the Diameter of the given Sphere) to 8. 16497 Fir 
(the Side of the Tetraedron that may be inſcribed in thi 
that Sphere whoſe Diameter is 10.) 
* 85 8 | | Example 2. ER 
What is the Side of a Tetraedron, that may be cir 
cumſcribed about a Sphere, whoſe Diameter is 19! 
An“ 24.4945. For, As 1: 2.449459; : 10: 24.4948, 


1 9 | ; Example 3. i | A 
What is the Side of a Tetraedron, that is equal (i 
Solidity ) to a Sphere whoſe Diameter is 10? Al. 
16.4417. For, As 1: 1.64417: : 10: 16.4417. 
Thus I have Exemplity'd 3 of the 15 Propoſition; 
the other 12 are to be wrought after the ſame manner, 
Vote. If the Reader be ſo dull, as not to apprehenl 
the Analogy already laid down, (for finding the Qur 
a in this Propoſition,) let him take it in other word 
As1 , is to the Number (in the Table) againſt any ofthe 
Es | Clnyſcribed ; 
Platonic Bodics, and under the Title Circumſcribed; 
5 Equal; 


up. I. Menſuratiau f Lines. 7 
the N 4 Fark to * 
4 of 8 e 2 5 


| ſcribed in 
cum about- n BY 5 a. 


en . 


wk 


he Ci 1 f a _ Pe 
of = Nuæſita in the 15th Pun To 


. Ived 
Here are alſo 15 Pr may al be fo 

p (the help of ghe he Toble in in rop. cop. ig 540d) e 
; MY 

l Þ Res Þ 6 4 0 J cbt 1 43 5 
Fir find Pet e of the given Sphere by prop * 

a this Chapter 3 and chen find * 2 8 hs 85 


Pr 's S 4 4 1 22K 
* . Or mars brieky W = 


% As 3.14159, is to: the Number FO the Tahl | 
jnl — of the Platonic , and under . 


3 
bir 2 ds he given Circumfereuce | 
* | 
ay Sphere, to the Side of that reſſ Pegtive Platonic 


| inſcribed in 
dy when it 64 5 circumſcribed about the given 
here, | 


1 8 4 Neat 5 "af 2 5 7 
Example 
. , A 7 
C 35 by 


- WW: ths Circarferenc of the Sphere be 31.41 
"OY Inſeribed 5 1595 
md is the fide ofits Circumſcribed e 
. 


<c 8. 16497 


16. 4417 cam 
m- 


einen; | Td Fs 


| 


ae Book 


ples of the prec WY The Reaſoni 
Ks hie Sphere hasthe ſame Diameter with that, 


word P R O P. XVII. 24 


EU file 1 one of the 5 Platonic Bodies vin 
iber .#he D, or Circumference of i 
ewe 


Circumſcribed re. | Ls 

Equal To OS 

'To avoid prollrity, 1 have included 30 Propohiti 2 

8 in one; vrhich may e all ſolved by help of the Tit 
in Prop. 15. and the following Rules. 

3 che Diameter * the Sphere be bo z 


12 


a | 
ef The. R U 'L E. 5 | 'be 
w che reſpoſtive Number (in the Table) under 2 
| ' Inſcribed, 3 1 
Title. Circumſcribed, is tors ſo is the given dice He: 
2 Equal, 5 1 rel 
5 Inſcribed ME 
thePlatonic Body, tothe bun. oft 1 Cicumſei, M. 
„„ Mon  =_- ; 
Sphere. | wh 

| an If the Circumference of the Sphere be ſouth 

| * 

The R UL EK. mY 
As the E >=" Nanher (in the Table) under ):; 


Inſcribed, is th 
Title Eo Eros is to 3.14169 ; ſo is the 


ual = 
ven Side ob ch the Platonic as to the Circunfera .. ; 


. Inſeribed 7 
Fl its 4 Ci e Sphere, . b 
ES 2 15 Here 
| | 8 10 
 Femple 15 N | | ide 

=_- | f 


4b Menſuration of Line, 77 
x the Side of a Tetraedrop be 104; What is the 


II 


2 Inſcribed 
iam cr and Circurſerenc of J G 2 
f | Sc wy 2 
„ bee? Ant. The ana- of its 'Circumſcrib'd , 7 
f Equal. f wb 6 . 
4084 | 
gere is 2 12.24 þ * and the Circamſerence of ita 
| 6.08 i 
tion Inſcribed 12.82. 
Circumſcribed | Sphere 1 38.47 
Equal: | „ | | 19, 10. 
PR O P. xvin. 
* Side « ene of the! Platenic Bodies being given 
To find. * of any of ibe otber Plalonic 2 


die's | 
equal (in Solidity) thereto. 


Here are 20 Propolitions compriz 4 in one; 5: vir. 
pg: Sed Platonic Body: e. g. To find an 
„ Icoſa-, and Dodęca-edron; equal to a 
8 80 likewiſe, To. find à Tetra-, Hexa-, 
a-, and Dodecaedron, equal to a. given Octaedren. 
bd ſo of the reſt. And all theſe 20 Propoſitions are ſole: 
ble from the Table in-Prop 15, by the followings 4 
KL: DEF; 5 5 | 
u the Ar; (under the Title Tal) apa inf th 
en Platonic Body; is to the Number (under —— ſame 
) againſt the Platonic Body whoſe Side is ſought; 
i the $ Side of the Platonic Body 'given, to the Side+ 
the Platonic Body ſought. : 
Example. 5 g 
Let it be requir d to ſind the side of a Tetracdron;. 
t ſhall be equal (in £ Lolidity) to a N whoſe 
I Þ {« Bare 
Here I ſay, (from the Table)As 40883, is to 1.644 173,” 
i 10 the given Side of the in: to 40. 21 
Side of the — ſought. 


| Thus, ; 


"Tha; les Na, I Have — ths Chapter) 
pa Rules for the Solution of 249 Ne) 0 
160 from the Tabte in Prop. 5, $0 from the Table; 
op. 15, and 9 others; ) and all, I think, as pla 
.intelligible, (even to the meaneſt Capacity, tha; 
ut 1 and jeduſtti cu,) as f E had · faid ten ti 
muc 4 
I ſhould now fay ſomethin of t king Heights and ij 
ſtances; but, 1 thin his e 
1 28 therefore refer it to the me” . 


— 5 0 — e — n 4 ws 2 


U 
"WM 3.44» #5 &* * 


ot 
cn 77 , 
of Altiinetry; and Longimetry- > or the Ti 


eſs of the Line of Nanbers, hd takin 
_ Hights and. Diſtances. 


Shall not here teach the wholo-Art: of raking f ight 
'  at& Diſtances; for in {6 doing I. fall ſtep 
Sue the Bridge: 1 fall cherefbwe- K "wy Ti 

1 / thoExecllotiey of the Elns of 
| — A „ n 0498 S003 3:5 4 
10 — Bates way bo taken by different wi 
: almoſt] innumerable, both with and without Inſtrument 

Of Itiſttumetits I ſhall mention only the Quade, 
5 becauſe thut ( as it may ds, and it commemiy made, 2 
the moſt ſimple Inſtrument in the n N 


w known almoſt. to erery na. * 
V 
e taking Heights by the Nad. WW; a 


| Heights are taken by theQuadrant,” either by-vhe \ A 
ge on the Limbs or by the Diviſions: on the Qt. 
Where: Notes ' 
1. if you.grork: by the Dae on. the 15 


e. 4ltimetry; or, Taking Heights, 77 

9 u muſt make uſe of the Table of Natural Sins and 
| e MÞ ; 

. That if if you ork: by the Quadrat 3 Thewthis- 

ple (of the Quadrat) which is next to the —_ (of 

Quadrant, is (by me) call'd the Scale of 5 

dows; and the other I call the Scale of Contrary: 

adows. This I thought fit to ſpecify, becauſe Au- 

rs differ in their e e e . _ Og: i 

d, I n to. | 


e e 5 . 
tale the A an acceſſible Objedt,. b the Quad 
of the OT : 


| The R o E E 
(1.) If c hes looking through the Sts of the Q- 
ant, at the Apex of the Object) the Thread fall on 
Right Shadow 3. ſay, As the Parts cut by the I hread, 
vthe Radius of the Quadrat, (i. e. the whole Num- 
each Side of the Quadrat is divided into); ſo is the 
lance from the Station to the Object, to the Height 
the Object above the Horizontal Line of the Eye. 
+ (2.) If the Thread fall on the contrary Shadow 5; 
n ſay, As the Radius of the 1 is to the Parts 
t by the Thread; fo is the nce from the Object 
the | befor to the > of ad VO above the 
he, as Ore, 


Example 1 


Suppoſe che Radius of the Quadrat de 100, and che 


| Right 
Its of the 1 i > Shadow « cut by the Thread 


ö and the Diſtance of the Object ſrom the Station 
1 Foot; What is the Hight of the Object? 


i, 80 Foot above the Level of the Eye, - For, 
50: 100: 1 


100: 50: 0 | 1 1 85 
e 1 3 c. Le „ 


A 


- * 4 * 5 3 N * a 


— 
*. - - 


78 24g, * * ary i )@hometyy: 1: 11). » Book ft 
1 „ 
. trough the: Sights, hen. the Oh 

| when the Obi 
vation was made; which in Steeples, c. will be ti 
middle of the Object; but in ſuch things as are flat 

| heb it will be that fide nent the Station. 
8 8 mae Qbſervation at the Aper 
the Obhect; you ſhould: alſo make an HdrizantalOb 
vation; aki” a Meck on the Or ject where the Viſu 
Ray falls, and meaſuring the Diſtance from this Mar 
to the Ground; add it to the of 7. before found, { 


mall =_ haye the true Height of NO from th 
PROD, IL. b 
Ane l, Height of 4 wie 0h, ? 
Abe's be; Quadrazt,, © . 
[2&3 a A U Z. 


r (the San ſhining through the EY of the 0 
ant) the Thread: full l 29 the Right * Shadow 


Are 0 | 

| arts cut.is tot as of th drat, 
2 fox, 4 As hed Pa Radien o  Quadrat isto the 8 
fo.is-the Length of the Shadow of the Object, to til 
; Bright of the Objet above tlie Greund.. | 


8 Bzanple <7: 1 


Let che Radius of the Quadrat be 1005 and th 
Parts of 7 endl Shadovy cut by the Thread, 5 


and the Length of the 5 e What 
5 the Height of the Object? An, po Font: For, 


50: 100:: 30: | 
00: 50 77 120: 0 7290 | 
"Note, For taking Heights this way; - ſuch a Timel 


the * ſhould be choſen, 25 that the Shadow - i 


p. II. Altimetry or, Taking Heights, 79 
61 way fall ( as vear as, may be) upon the level. 
round: For if the Ground ereon the Shadow fall;, 
(conſiderably): redine from, or incline towards the- 
dect; as the Shadow will be thereby longer or 
xrter, ſo will the — 8 pe r be n more 


8 Rte a wn Truths. | | 5 
18 4 0 Ss nat 
bie - v. R. '91 P. u 8 1 'Þ 47 CE 
( mY - 

— 0 tale te Shih of o nf ane nue 


of the Quadrant. 
e, The RAT EE. 


This Propoſition is perform'd by two stations; at 
h of Which, take a. Viety of the Apex of the Objc&z, 
pough the Sights of the Quadrant; then, if Ci in al; 


the Stations) the Thread fall upon the 10015 5 


Radius of the adrat, is to the 
46h for, y As hed Parts cur, is to the Radius of the 


5 cu 
HT ſo is x, to 2 4th, Having thus found a: 


b Propoftiohal for each Station; ſay, As. the Diffe- 


c 


at; 
1 rob theſe 4ths, isto uz .o Is the Diſtance betwixt- 
» tf Ss eee eee | 


Example 185 1 


Su ppoſe the Radius of the Quadrat be 1: 100 and that 
ts firſt Station, the Parts cut by the Thread, be 


rf; gen ar the ſecond, i Stations 


2444 IX Wh bY 4 


5 the Parts an 


d: ſuppoſe farther, that the oo between 5 wa 
a 1 — Wet . eee 


7 
82 71 


TIC? 14 IT” r 
Joo. 0 (444 $11] 937 i 21:3 4 


80 Geometry. bean | 
| Au bt | 
| To take the Bei be Object D 
"the Lind 15 ; re! rg jd, „ the = 
BEIT - 3: 03.7 . ſi 


As che Co- ſine of the Degrees, cut by the Thr 
G when the Eye through the Sights, ſees the Apex of th 
Object) is to the Sine thereof; fo is the Diſtance he 
tween the Station and the Objeck, to the Height of th 
5 — above the Horizontal Line of the Eyes 


E * Example. 

II the Degrees cut by. the Thread be 30, jw} 

Diſtance from the Station to the Object be 86.6. Feet! 

What is the height of the Object? Anſ. 50 Feet. Fa 

a8 8606 (the Co. ſine of 30 Degrees, ) is to 5000 (th 

Sine thereof: ) ſo is 86.6 Feet (the Diſtance from the 

Station to the Ot jea,) to 50 Feet, the height of th 

Object - 

Note : The diſtance from the Station to the Ohje 

muſt be taken acccording to the Note, in Prop. 1, 


* PROP. v. 


To take the height of an inacceſſible object, by the Dag. 
5 * Limb of the * | 


The RULE. 
bt fe 


poſition i is performed by 2 Stations; at en 
of vrhich take a view. of the Apex of the Objea, thro 
the Sights of the Junge and Note the Degree 
cut by the Theead ; then, from the Degrees cut at i! 
neareſt Station to the Obje a, Subſtra the Degrees all 
at the fartheſt Station from the Object, noting the Re 
maind=r; Then ſay, as the fine of this Remainder, it 
fine of the Degrees cut at the fartheſt Station; ſo is th 
Diſtance between the 2 Stations, to a 4th. Then as tl 
non SW 4b 3 fo is the fine of the Degrees © . 


hap. II. Altimetry, or, Foking Heights, 81 1 

the neareſt Station, f che height of the Objeftabove = I 
be Horizontal Line of the Eye, at that Station. 
* e xy. 
I the Degrees (cut by the Thread) at the neareſt 

tation were 45, and at the fartheſt 305 and the Di- 
ance between the two Stations 30 Feet; What is the 
icht of the Object? Anſ. 40. 757 Feet: For, 'as 
602. (the ſine of 15 Degrees, the difference of De- 
ces cut at each Station, J is to 53000, (the line of 30 
egrees, cut at the fartheſt Station, ſo is 30 Feet (the 
iltance between the two Stations) to 57-64, Feet (a 
b.) Then again, as 10000 (the Radius,) is to 57-64 
be 4th ;) ſo is 5071. (the ſine of 43 Degrees, cut at tho 
ry Station, ) to 40.757 Feet, the Height of the 
dect. 22 a 8 : ; 2 


e e d LOB Wc ot ts. 
uber way n an inarceſible 0bjef, by the 
Degrees onthe Limb of 1h st. 
r . tf e048 
UI & + 0 Te X U Kr. Bal eg 101 «©: 2335171 
Having taken your, firſt. Station, as near the Object 
conveniently you may, and made Obſervation of the 
grees cut (by the Thread) on the Limb of the Qua- 
rants then for the 2d Station, go back (im a Right= 
e with the Object and firſt Station) fo far, chat 
r Degrees cut by the Thread may be hut juſt half ſa 
dy a5 were cut at the firſt Station. Ihen ſay as the 
dius, is to the ſing. of the Degrees cut at the uſt Station 


* 
* 


} 


= _— 


254 


rey is the Diſtance between the 2 Stations, to the height 
ths the Object above the level of the Eye at the firſt 
J | 7 8 CET 


5 Example. 1 
If the Degrees cue at the neareſt Station to the Ob» 
t were $0, and the Diſtante between the two Stations 
o Feet ; What is the height of the Object? _ 

* 8 55 9 4 * 


ON * 1 * P OY — PF e - OP Os . - : 
Rs. HO -; * 7s + as * N 
* . 7 * . , 
* % ; . 1 + 
— 


. 5 boy Book Il 
98.48 Feet. (i. e. almoſt 98; Peer) | for, foes 100000; 
9848 :: 100: 98.48. 

Note: In this and the preceding Pro fition, youllh,n 
ought to chooſe as a the di e between 
the auen as you can. ls 


| 155 PRO p. Vis. . : 
Another more general Ps by any au ue a 
Random. 


The R U L Z. 

ene made Obſervation at each Station 3 then ſy 

as the difference of the Co-Tangents of the Degrees cut 

at each Station, is to the Diſtance between the 2 
| tions; 5401 is io the Radius, to the Height of the. Objea. 


Example. N 
let the 8 cut at the neareſt Station be 80, 1 
at the fartheſt Station 40, and the diſtance between th 
Stations 150 Feet; What is the beight of the Object? 
Anſw. 147.72 Feet. For the Co- Tangent of 80 be 
1 is 1763, of 40 Degrees is 11917. their Di 
- pane W as 10154 10000 !: 150 n 
Ts „„ 4 hy (3 


| of. 295 ee the Brojefled, or Rade Ins 


| _ — * W of an Objett is the Unbe a 
2 it cauſed by the Sun, Or. And the Reficted 
Image is the fon or Repreſentation of it in Water, d. 
Which is alſo comm only call'd a Shade. 
'Now Heights may be taken ſeveral ways by the dh 
dow of the Object; but I ſhall(inthis FERPA ly 
two or three of them, 


= P R. O- P. N. b 

D take the peight- of an acceſuble Object, by in Shadow nil 
by the Sun or ns and: the e 5 4 Line ak 
Plummer. | ERR 


Cf hp. 0. Aman, Tubing eight, 8 


RULE. 


Gay, As the tan 0 of the Shadow of the Lins and 
ummet, is to the Length of the Line and Plummer 

is the Length of the Shadow of the Was to the 

cight of the 1 155 above the Cond, « 


. Example. . 4 

If che Length of the Line and Pn = 5 Feet, 
xd the Length of its Shadow be 3 Feet, and the Length 
the Shadow of the Object bs. 30 Feet; What is the 
w_ — the Odject ? Anſ. 50 Feet. For, As 


ae, 1.) 2) That the Length of the Shadow of abs 
Ibje&t, ſhould be taken to a Perpendicular under that 

int of the Object which gives the longeſt Shadow; 

hich in Stceple:, c. will be the Middle of the Object; 

in ſuch things as arc flat on the Top, it will be that 
je next the Shadow. . 

(2-) That the Length of the Shadow of the Line 

Plummet, (ſuſpended from the Hand, or the like) 

ght to be . taken on the ſame Ground on which the 

dow of the Object falls; for ſo the Acclivity or De» 

Ivity of the Ground, will cauſe no Variation, 

(3-) That this Propofition might alſo be wrought by 

help of the Quadrant, as in Prop. 2, of Sect. 1, But 
e Rule deliver d in this 3 is to dhe * to 
t, as as being r more accurate. 


RO Pp. II. 


F, tale the Height of an acceſible objeck, by its Shadew in 
* en 2 Bp F107 
ah = Ta. R U E. 
Having ſet down the Baſon of Water any 3 before 
e Object; go back (in a Right Line with the Object 
d Baſon) till the Shadow of the Apex of the Object 
pears in the Middle of the Baſon : Then ſay, As the 
iltance from the * of the Baſon to your Station, 
* 


is to the Height of your Eye bore the Level of chet, 


ſon, ſo is the Diſtance from:the Object to the Baſon,y 
* rae; N Level 7%, amgens FE, 


FX 5 Pilla; 1018 the Baſon to the Station be 1 
Feet, and the — of the Eye 5 Feet, and the I 
favce from! the to the Object 100 Feet; Wh 
is abe Reicht of the Obſect ? Anſ. zo berg.” Fos 
. 5 

Note (1.) That an wikis Height by this Mett 1 
vou ought to chooſe ſuch a Station, as that che Spa 
e ObjeRt, be as lerel Ground as ny 


) That the Biltaneecbetorown the Baſon 204 U 

belt, ſhould che taken to à Perpendicular under thi 

Paint of the Object which you ſaw in che Middle 4 
the Naben. v. Note I. p of Prop. 1. ol er 2. | 


1605 » R O P. IH. 


Kids the Heigbr of an date oh, 5 is 
in a Baſon Water, . {feos 
EN The R U E. 

e made one Obſervation, as in 1 precedin 
Propoſition ; mark the Station of the- Polka, wad and al 
your own Station. Then remove the Baſon backwat 
in a Right Line from the oe, (any Diſtance that yo 
pleaſe) and make (- Aſecòhd Qbſervation as beſe 
Then ſay, As the Height of your Eye (above the Len 


of the Baſon) at yours . * Station, is to the Don 


Nance from the Middle of the Baſon to your Station 
ſo is 1, to a_qth. Having thus found-a 4th Propomo an 
nal for each Station; fay, As the Difference bete rat 
theſe aths, i is to 15 {6:4 is the Diſtance between the t 
Stations of the'Baſon, © te the Height of the "OA 


Erin 


i 


Example. 


cen the Baſon and your Station bee, 


feet. 


jes place alſo in this. 
So, let this ſuffice (at this time) for e or 
ing of Heights. 1 come now to 


810 58 
of Longimetry, or Tuking Diſtances: 


all here mention only ſome few of the moſt eaſy 
pracicable Ways. | 


PR O 1. 

tale the later ial Diſtance of an ohh hk Quedr«t 
of the — S285 

. The RUL E. 


bring, at two different Stations, taken a view of the 
er of the Object, through the Sights of the Quadrant, 
noted the Diviſions cut (by the Thread) at each 


of Set, 1. Then, to find the Piſtance of the OhjeR 


Parts of the 


17. 
4 


* Shadow cut, is to the Radius of the Quadrat ; 


FP the Height of the Objoct, to its DiBance. 
| * 


hap, vis Armory; or, faking Heights, 85 


tin wed fee pl 4 2 wy Obſervation 4 the Diſance be 


5 Þ Feet, ard 


Height of the Eye in each Obſervation 5 Feet, and 
Diſtance between the two Stations of the Baſon 
o feet; What is the Height of the Object ? Anſ. 


Note. That the grſt Note in the preceding Propoſition, 


as Heights, ſo alſo Diſtances, Ay p as was be eſore 
ted) be taken by different Ways, almoſt innumerable. 


. ET on 
n 


ion: Then, find the Height of the Object, by Prop. 


any of the Stations, lay, As the Radius of the - 
rt, is to the Parts of Right Shadow cut; * 


Ex. 


10 % 
* Y * . 
2 * 13 * 4 of = * 2 a 
* * * __ * 7 3 r 
2 8 3 o F 1 . x Taq —— - 3 ou d 0 4 
= 2 — * —_— 2 . 8 MRO + 8 F wr __ 2 * EF: . * g 
* —— — =_—_ — _ - *-, on L « by G : 1 
3 - - 


= = . — ap yd 
— a ng 22 l 3 


2 > aq IDEAL, nn. 


——— : — 
E . 


86 ⁴ l Geometry, Book 
| Example. 155 

If the Radius of the Wadrat be 60, and the he 
of Contrary Shadow cut at the neareſt Station (tot 
Object) be 5, at the fartheſt Station (from the 0 
ject) 4, and the Diſtance between the tio Station 
150 Feet; What is the Diſtance of the Object, fi 
the farther Station? Anſ. The Height of the Oi, 
will be found (by Prop. 3. of Sect. 1.) to be 50 fe 
and (from thence) its Dil Ince from the farther Stati 
will de found to be 750 Feet, For, As 4.360: $50: 76 


PROP. Ih 


75 kate tze laterial Diſtance of an 0bjeft, b the Dy 
on the Limb of the Quadrant, 


' The RULE. 


Eirſ find (by Prop. 5. of Sc, 1.) the Height oft 
Object above the Horizon of the neareſt Station, 
ſay, As the Sine of the Degrees cut (by the Thre:) 
the neareſt Station, is to the Co- ſine thereof; o is 
Height of the Object (now found) to its Diftanc | 

the 1 Station. 


Exanple. 5 


If the Degrees cut at the neareſt Station be 65 ard 
the fartheſt 4, and the Diſtance between the two! 
tions be 150 Feet; What is the Diſtance of the Oh 
from any of the Stations? Anſ. The Height df 
Object will be found (by Prop. 5. of Sed, I.) U Fig 
52.17 Feet; and from thence (by the preſent Proj 
tion) its Diſtance from the neareſt Station, will be oe, 1 
to be 596 Feet, To which, if you add 150 Fett Ge 
| Diſtance between the two Stations, it makes 740 i pre 
5 the Diſtance between the _— and the tal Tah 
on tation. 


Pl 


dap. 1 Atimery, or. n Heights. 97 


PROP. UI. 


o take the Laterial Diſtance Eu an object, by its Shadow- 
in d Bajon of Water, : | 


53192 The L E. 


inſt God the. Height of the Object, by Prop, 3. of 
2. Then ſay, As the Height of your Eye (in any 
your Stations ]. is to the Diſtance of your Station 
m the Baſon; fo is the Height of the Object (nov 
| to its Diſtance from the ane. 


Example. 


If in the firſt Obſer vation; the Di nanle: between the 

on and your Station, be 5 Feet, and in the ſecond Ob- 

ation 10 Feet; and the Height of the Eye in each 

tion 5 Feet; What is the Diſtance of the Object 
the Kr del Station P nl. 100 Boer, 


[might here ſhew many more Ways to take Heights. 
| Diſtances x * * at I NP let theſe ſuffice. 


— - * „ „ — 4 —— —— —— 


CHAP. 


mim or the e g Si er 10 
Fgures by the Lino. 7 f 


ball here Ster to ly down oy Defioitiens of 
| Geometrical Figures, for the Reaſon mention'd in 

Proeme. of: this Book. And therefore I ſhall fall. 
fealy to 75 Matter in Hand; and tbew how in 


PROP, 1 


n ON #nd the — — or Super ficiality of any Paralellogram, T 
(whether Rebe Auel 8 TY the Geometrical Spun and 


* 
— 4 
/ 


8 — Bock 
* oblong; or 001 nue- Angl d. as the Rhomb and Rin 
boid ; * 4 alſo 7 any Right - lin d Ty iangle, ( bal 
Equiliteral, Iſoſcle, or Scalene; / and Up 5 4 7 
peæia. | | - 


Theſe are all the Right-lin'd plain Figures in Gy 
metry, (except Polygons ) of which hereafter: I fa 
therefore for theſe, lay down a brief Table of. Centr 
or Points on the Line, by which and the-folloyiy 
Ries, you way find their Area, in any uſual Meaſir 
as Inches, Feet, Yards, Squares, 9 95 or Miles. 


| 1 | Length Arca re- The Centre | 
given in given in I quirdin | is at 
An? Meaſureſ the ſame. | the ſame, |I. 
Fs =# 25 Greet 144. 
„Ii Yards 1296. 
1 # quares | 14400. 
57 I berches. Y 329204. 
% ͤ Dre - LOS7T3000,. 
* 5 | | BH : ; | Miles 3 4014439600. 
+ ----- | feet 12. 
I Vards 108. 
| Squares | 1200, 
| Feet. Perches | 3267, ard; 
| © Oy. Acres 522720. 
2 "1. Miles 3344800. 
| ” | | Yards 36. ; | 
2 "SY | Squares 1400. 
| Yards. N |[Perches 1089. che 
„„ Acres 174240. 
„„ —_ A fMiles | 111513600 
„ *IQ4 „ 0 IPerches | 198... 
[5 Perches . Acres 31680. BF 
WE : Miles | 20275 200. Wal. 
— —vyt.,łLö— 


ap. HI. Plenimetry,or oel. Meafire, 85 
2 Continuation of the n Table ; | 


==; "i T Tengtk Arca re [ "The Centre | 
given in | given in | quir'd i iN 3 at | 

RT TT TILED 
Squares 7 100. „ 
Perches | 272.25 


Miles 27878400. 
| (I Yar | 3, N 
1 Squares 33-333, &tc · 12 
* I | Perches | 90.75 . 
Acres 145 20. 


Miles 9292800. 


| Perches | 16.5. 
be | Acres [ 2640, . 


Miles. | Miles 5280. 
| Squares | 11.1111, &e. 
| Perches | 30.25 i 
Acres J 4840. 
Miles ** | 


0. 


5  Yatds. A | 


ds, < | 5 | Perches | 

I Perches.< | Acres } $3, | 

7 N Mies oa. 
0 1 Miles. Miles 8 | |. 
ches. | 1 Perches, Miles | 102400. 2 
I ils || 


The Uk of the — Tale. 


When a- Superficies is to be meaſar d, conſider wh 
ares the Dimenſions are given in, and in what Mea« 
e the Area is req-uir'd ; 
ble; finding in the brit Column the Ono ninative 
Alure of the given Brea Ich; and ans that Linz 


Ls 


and accordingly enter hs 


S9 Deamety. Book i 
of Connection) in the ſecond Column, find the Dem 
minative Meaſure of the given Length; and ( with 
that Line of Connection Fin the third Column, fi 
the Denominative Meaſure of the requir'd Area; 2 
againſt it in the fourth Column is a Number, which 
call tlie Centre; becauſe, if at that Number on t 
Line, a Point or Centre he made, it will be of co 
ſtant Uſe, in ſolving all Queſtions that have the ( 
Data and Quæſitum. The Number which I call t 
Centre, being thus found; this is the 
„„ „Wr E. 5 
As that Tabular Number, is to the given Breadti 
ſo is. the given Length, to the Arca ſought. 
| EST | Therefore, „ 
Always extend the Compaſſes, from the Centre t 
the given Breadth; the ſame Extent of the Con po 
will reach (being apply'd the ſame way) from the g 


a 
y 
7 


\ 


ven Length, to the Area requir'd. 
ES Prawple. © 6, 

Let it be requir'd to meaſure a Rectanęl'd Oblanf's 
Parallelogram, Cas a Plank, Board, or the like,) wh ll! 
(given) Breadth is 10 Inches, and Length 18 Fet read 
and whoſe Area is requir'd in feet. 7. 

Here ( becauſe the Breadth is given in Inches) [hn 7 
Inches in the firſt Column of the Table; and (with“. 
that Line of Connection) in che ſecond: Column ( ett 
cauſe the Length is given in Feet) I find Feet; an": 
(within that Line of Connection) in the third Colo nde 
(becauſe the Area is requir'd in Feet) 1 find-Feet a 8 
againſt it in the fourth Column I find 12. which is ole © 
the Centre; and is always ſo when the Data and Li 10 
fitum is the fame as it is now. Therefore (by the oWN the 
neral Rule above,) I ſay, As 12 is to the Bread 1h 
Inches; ſo is the Length in Feet, to the Area in Feet eg 
So, in this Example, the Extent from 12 {the Cert: in 


to 10, (the Breadth in Inches) will reach the ſame s: 
From 18 (the Length in Feet) to 15, the Arca in rde, 
c e 


hap. IE Planimetsy, or Snperfic. Meaſure. 9% 
$&, let what has been ſaid (together with the follow: 
lber ſuffice for the Explanation and Uſe of the. 


able; for it being ſo plain in it t elf, I think. it needs 
farther Exemplification. | 


Wie 1. If the Superfities dv b be meaſur' d, be - | 
rical Square; any Side may be accounted the Seth, 
1 the other the Length. 

2. If it be an Oblong, the Breadth and Length are 
bly known. 

3. If it be a Rhomb; one fide is accounted the 
ength, and a Perpendicular let fall from one Angle 
that fide, is the Breadth, 

. If it be a Rhomboid; one of the longeſt Sides is 
> Length, _ a Mes perro (as in the Rhomb) is 
ie Breadth. 

5. If it be a Triangle; (of what kind ſoever,) the 
de is the Length, and half the Perpendicular is the 
rexdthe 4 

6. If it be a Trapezia 3 : the longeſt Diagonal! is the 
ergth, ard half the Sum of the Perpendiculars, (let 
Il trom the ather Angles to that Diagonal, ) is the 
teadt h. ; 

J. I might here ſhery how the Circle, and any Regu- 
Polygon, might be meaſur d by the preceding Table; 
dic. thus For the Circle account half the Diameter 
r the Breadth , and half the Circumference for the 
ength. And, for'a Regular Polygon, account the Linea 
ndens (which | is a Perpendicular let fall from the Centre 
the middle of one ſide,) for the Breadth, and half 
e Circumference for the Length.) But for the Circle, 
d ſome Regular Poly gohs, I ſhall exhibit other Roles 
the following Propoſitions. | 
Thus, in this firſt Propoſition, I have compriz'd 50 
Ir each Figure therein mention d; and they being 
n Number, (vix. the Geometrical $ Square, the Ob- 
ine, the Rhomb, and Rhomboid, Triangle, Trapezia, 
rele, an Polxgon, ) make in the whole 400 fore 


7 


„ came. Boch t 


Propoſition:; each of which are (I think) as plain a: 
intelligible, as if they had been all handl'd diftinly, . 
. ; PROD. II. 5 A 
5 Ty find (in am uſual Meaſure) what Length any Parall 


gram muſt be, to make a Super ficial Foot, Yard, Perch, k. 
the Breadth being given in any (uſual) Meafure, 1 
JJ ! 
Enter the Table in Prop. 1. finding in the firſt Colun 
the Denominative Meaſure of the given Breadth; a T 
* (within that Line of Conre gion) in the ſecord Com 
- - _ find the Denominative Meaſure of the requir d Leng xv 
and (within that Line of Connection) in the third tl 
lumn, find the Denomination of that Superficial MD 
ſure whoſe Length is requir'd; and agamſt it in Mein 
fourth Column, is a Number, which 1 ſhall call ii 
Tabular Number: Which Number being thus found 
this is the 3 © FARE 
£7, "Gord R UE ZE. 
As rhe given Breadth, is to the Tabular Nunbe 
ſo is 1, to the Length ſought. - E 
„„ Example. „ 
Let there be Parallelogram, whoſe (given) Breadth MW t 
12 Inches; and let it be requir'd to find the Leng 
in Inches to make a Superficial Var. 


Here (becauſe the Breadth is given in Inches) Ifr 
Inches in the firſt Column of the Table; and ( follo 
ing the Rule) in the ſecond Column, ( becauſe il 
Lenpth is requir'd*in Inches) I find Inches; and in ii 
third Column ( becauſe the Superficial Meaſure, wht 
Eength is requir'd, is a Tard, ) I find Yards ; and again 
it, in the fourth Column, I find 1296. Which is t 
_ Tabular Number for this Queſtion ; and for all othe 
of the ſame Data and Quefitam, Therefore (by Ws 
General Rule above) I ſay, As 12 (the given Bread; 


Ip III. Planimetry, or Super fc. Meaſure. 93 
ut 1296, (the Tabular Number); o is 1, to 108, 
tl, Log in Inches (to make a Superficial Yard) re- 
ir-d. | „ a 8 | 

Again, If from the ſame Data, the Length had been 
quir'd in Feet; the Tabular Number (by the ſame, 
ethod) would be found to be 108; and from thence, 
e Length requir'd, would be found to be 9 Feet. 
Again, If the Length (from the ſame Data) be re- 
ird in Yards 5 the Tabular Number will be found” 
be 36, and the Length requir'd 3 Yards. ; 
This Propoſition being ſo very plain, (and I affect- 


; Brevity) I forbear to add any more Examples. 


Note, If this Propoſition be ( as it may) apply'd to- 
d the Figures mention'd in Prop. 1. then here will 


4 


n ein Prop. 1. and the Rules above. 


fd he Area er Super ficiality of a Circle. 


o be 400 Problems, and all reſolvable from the Fa- 


fs mul CBE. LPR WD A NOTE ans 
As 5 1. 27324, to i; &ſo is the Square of the Diame- 
(452, to 3555 far EY 

| | 3 __C Archimedes. » 
th, to the Area, according to 3 Van Culen. 


engt 1 „ Adria nus Met ius. 

5 C 
een; JV 7.3L; 2 
7 4 5 113, to 355 3. f ſo is the Square of the Semi- 
lle d 1. to * I 6. > | | | 11 
1, co 3.141592 „ 
U—Aw ²ôꝙ , ²˙ ů % 1 
wiEeter, to the Area, according to 3 Adrianu Metius. 
agy - | > PEEP "Fa = Van Culene 

n 2 +. -"::; JOtherwiſes* & AT" Mo: 
OL * - BY ER - Ok x | POT MES baits 
„ 88, to + is the Square of the Circum- 
7 1,to .079585 >ſojs the 5q 355 ces 


adth ace, to the Arca, Othe 
| £5 | 8 5 


94 TT TIED | Book I 
3 Ocherwiſe, | 


gd TW 12 to the Semi- Diameter; j ſa, is the Semi 
cumference, to the Ares. 


Otherw iſe, | | 


xs 4, is to the Diameter; ſo is the Circumferen 
to the Area, 


Or more briefly, 4005 £. 3 
Always extend the Compaſſes from 1, to the (giv 
Diameter of the Circle; the 25 N being turm 


twice (the lane way) from In — 1 will reach 


7854. 
1131 wy 5 | 5 > Archimedez 
the Area of the Circle; according, to- Adri. Metin, 
Vas Culen. 
Note. The Unit ( in this Caſe) i is beſt taken at n 
in the Middle of the Line; for ſo .785, Uc. will be a 
7: 5 Ve. on the firſt Part of the Line. 


Example. 


1. the Dlameter 5 a Circle be 10; What i is the Ar 
Archimedes, 


thereof? Anſ. 45 78.65 ont Adri. Metin 
78. 34 Van Culen. 


* R 0 p. WW. | 
To fd 3: Area or Super feiality of the Seffer d 


Erie. | 
- The RULE, 


At 1; is to the Semi-Diameter of the Ci hof whi 
it is a Sector; ſo is the Semi-Circumference of the U 


cular Part, to the Area of the Sector, POS... 


Example. . 


Tf the ID of the Circle bs 7, andi 
Semi-Circumference of the Circular Part be 8; . 
is the —_— of that Sector? ? Aniw. 56. | | 


PRO 


tap _ Planimetry, or Syperfic. Meaſure. 95 


PROD. v. 


't fad the Area or e of * * of a 
Circle, 


(i.) Meaſure it (oy Prop SEE the Seftor of a | 
ircle, only if the Segment be 45 * ooh than a emi. 


8 from the Area ſo found, the Aro 
an Iſoſcle Triangle, whole Baſe is the Chord, and Per- 
Verſed Sine above the Radius. 

lic, the Exceſs of they RA ius above the Verſed vine. 
(2.) But, the common Data far a eaſuring the Seg- 
ent of a Circle, be ng the Chord à d V-rſed Sine; be bre 
Sector can be meaſured, he Radiu (or emi. Dia- 


ircle, 


dund 3 ( they being the common Data for meaſuring 
Gor 2 thus, | ff 
(3.) To find the Radius, ay, e ö 

As the Verſed Sine, i; to the Square of 2 the Chords 


he whole Diameter; half of which is the Radius, 
(4-) To find half the Cre: of the Arch of 
he n this is 


1 T be RULE: | 


If the Segment be o gester &. thay a Semi-Circle, 


Radius above the Verſcd Sine 
| ©) Verſe Sine above the Radius | 2 = Half _ 


ud £6 06, to che e r the N 


alf e of the Arch, in Degrees. R 
(5.) Then, (the Diameter being bound as above) 


deter) and + the Circumference of the Arch, maſt be A | 


dis 1 to a 4th, which added to the Verſcd Sine, gives 


ay, as the Radius added to halt the Exceſs of 


nd the Circumference ot the whole Circle, (by % i 


*y PPP rare rn ns 
d 22 * 


* Nc. 9, - OY * ” 
* R 


863 e e 4 Bock 
1. of Chap. 1 + Then ſay, as 360, to the whole Ci 
cumference (now found ;) 16 is the half Circumfereng 
olf the Arch in Degrees, (found as above, ) to the ſan 
in ſuch Meaſures as*the Chord and Verſed dine wen 
given in. 
So, things being thus far prepar d; ; the Sector 
meaſur d by Prop. 4. and the Segment by the. 1 Parts 
the Rule in this Propoſition. 


Example. 


Ie t there be the Segment of a Circle to be Meaſur! 
| pl Chord is 12 Inches; What is the Area ot th 
Segment ? Anſw. 32.97 Inches. For the Ravi j 
found (by the third part of the Rule) to be 13 Inche 
and the half Circumference of the Arch, (by the 4th 
'5th Part of the Ruic) is found to be 66.9 Incha 
_ whence (by the 4th Prop.) the Area of the Sector. 
86.9 / Inches, and from thence (by the iſt. Part of t 
Rule of this Prop.) the Area of the Segment i is 4 8 ff 
4 to be 32.97 Inches, as was ſaid above. 


lefſer ? 
Nite: i) It the Verſed Sine be greater ta 


, ' lefler | 
| ave Chords then the Segment is greater thanth 


Semi- Circle. — 
(2.) If the Verſed Sine be equal to half the Chord 
then the Segment is jaſt hall the Order, and ſo is eal 


enough meaſured. _ 

"PR Q p. | CI 

7 fnd the Area or Superficiality of an E Bis | | 
The RUE E. 7 Wo; 
: DO Þ | 27 = ſe A 
3 mt 1.27324 to 1; dor is the Rectangle or ; 
| $52 0.33% 3 fthe 
of the Traniverſ and conjugate Diameters, to the Ar 1172 
Archimedes. . 
of the Elvpſs 3 according to tz Culen. be | 
dries Metins | 4 


Fi 


up. inf 122 Meaſure, „ f 


| 3 Exam 3 5 A 2 
1 hs Tranſverſe Diameter ol EllipGs be 12.5 I" 
s, and the Conjugate Diameter be $ Inches; What 


78. 57 
he Area of that Ellipſis? Anſ. 15 * — 
| 1 Archimedes. TY he 
ding to & Adri. Metiu. 10 65 SOLE Tot 
18 Van Culen. 1 & n : 4s 


PROP. vn. 


nd the Area or Superficiality of Re Po 
2 the Triage fo y 5 of a0; a 8 7 how? Þ: 


"Ts. loot iis ern 
ways taint he Compaſſes from 1, to the Sde Fra 


given Polygon; the ſame Extent of the Compaſſes | 
pg turn d twice ( the Toons way) from 


0. 432 1 355 Hann. 
1. —— E; | of | A ain. | 
Is 5 | 1 © <4, + $yPentagen. 
2, 5980 4 if 2 
6327 Will reach to the Heptagon. 
8 3 4 2 
| 4 . Area of the *$ Octagon. 

6. 18 3 | | onagotte 
„„ =. I Decagon. 
„„ = Enoderagon. 
(I, 29645, - „ ' LDuodecagon. 


or, As 1 is to che Square of a Side of any Rega. 

Polygon 5 ſo are the Numbers in the Table * 

be Area of their reſpective Polygons. 

: Example. + 7 
the Side of. a | Penzagoribe 10; What is its Area? 

172.04 For the Extent from 1, to 10, will reach 

ng turn d twice the lame "ay rod 1.7204, 19 


„00% | ook 2K 
= 7 PRO Ls 


| Bock 


To the tre E Arn of any Irregular Polym, 
| The R UL E. 


| nee the bes lar Polygon, drawin Lines fran 
af to Erd . (hb *. into on 
or more Trapezia's, and the reſt Into Triangles. Tha 
| meaſure thoſe Trapezia's, or Triangles; by * 1. and 
add them all together; ſo have vou the A rea of tl 


irregular Pol Y gon. 


Otherwiſe, / 
Delineate your Figure (to be meaſur d) upon Paper; 
and by dhe kae 86s ale draw alfo a Tetragen upon th 
ſame Paper; then cutting om out by the Lines ta 
terminate their Figure; weigh them feverally in a Pa 
of Golt Seales. Then ſay, As the Weight of the Ts 
tragon, is to his Area; ſo is the OE of the Irreg 


lar Polygon, to his Area. F 


"INN DLO ie” . ENS f 5 — . 0. th 
0 H A P. WW. A 
Of Plano-Sterioms y, or the Menfavatin 
tze Superficiality of Solid Bodies. . 
| : 


Old Bodies ( whoſe Superficies there may be o« 
YH fro! to meaſure) are, either the 5 Platonic Bodie, Mei 
©  »others; of Which the former are abſolutely Regi 
| and ſome of the others are Regular in their Kind: 
Which there is the Globe, the Cylinder, the Cond, ! 
Priſm, and the yramid, &c. All which may be 7, 
g chotomiz d; and of ſome of them there are diyers Kl | 
But the Superfiiality of Solid Bodies being not (09 TY 
ful as their Solidity; I ſhall not inſfſt fo much upon 
but hall only K in thisplaceYſhew how to find the the! 
f ciality of thoſe 5 Solids — and d the 8. 
2 Platonic Bodies - _ | 


an. rum, Stein „S of Sol. Bod. 99 


: ant e 46d) 
Tb fnd the Superficia 's 
Tbe RV 2 F. 
77 to 223 * | 
As < 5 1 to 3. 141593 a 0 is the Square of the Dau- 


113 t0 3555 
ater, to the Sdperficiality requir'd , "according to "= 


Archimedes. 
2 Van Culen. 
Adrian. Metius. 


Otherwiſe 4s 4n? 
” Gs rs the Compaſſes Fang 1, to the Dia · 
eter of the Globe; then "that Extent. being turnid | 


| 3,1428571 
ice (the ame way) from 4 3.141592 8 will reach 
3-1415929 | 
the Saperficality requir d, according to 
Archimedes. a] 85 
, =cs ns 555k 
Adrian, Matins. to: hb. 


, — 
— — 

— Da + i, — * — 
3 a. 

fv ot; en Af * 
EEE ITED i „„ q 

- - — = wi rat. © — 5 — 
Fay 8 


- 
- - Cx: — 8. 
* y - 


| | Example. ; 
If the Diameter of a Globe be 10; What is * r * 


Archimedes) 314.2871 
ality? Ant. : (according to⸗ Van. S | 


Adr, Metin) 2 14.1 5929 


PROD. u. br vt 
To find the Super eiality of the Sa f a * 
URN nl” ij 41 3 
my find the Chord of Z the Segment, think © : To 
Square of half the Venigd Sine, add the Square of 


the Chord of the given Segment; the Square Roog 
the * is the Chord of half the Fees Segment 


Dn, 


I 9 * . 22 4 —— r w 4 bs =P — 
_ 2 res — IS . 3 Fa ; £ 
J * Si 4 - : "ogy 4 < 5 : 7 — . 

— > \ : 1 a 1 ie by 4 8 p - ho a 2 * — * — po 3 het 
* = 2 4 =_ 4 3» 4, =» — — 8 OIL Lon — S 5 Lo Dn Y ke! r 

= „ 2 x - - — 7 k 5 1 
— — — = on RE" = 7 — — — Rory "EE == — 5 ws — -— - _ 

we - N ' : Mt gf —— — = 
== . rot %: he LEES OE \ a 


w 
Ay 0 


K 2 Say : 


& 5 I > "+ » La — 

ma” 2 2 2 

n bd Ont” 
—U— IR 


2 100 A „ ee ra "had ] 


* 


A ; 
N. A : 
3 


.» the Convenity, ( according to Van Culen) 


to which add the Area's 755 the Circles at each En 
| by Chap. 3. Prop. 3.) and you have the Supt 


duir OY 


my go Ps; * E 4 * * eats 2 * 8 
x I * 


b * 1 Proportion Dirt „ v. Book] 
Chap. 15. ve, 1.) As <6 is to the Chord of half u 


3.14285 
Segment; ſo 4 3. 77 75 to the Superficiality 


3-141 929 
, " Archimedes) ; 


Adri ls Metin) 

which add the Superficiality of the Circular Baſle, (fo, 

dy Chap. 3. Prop. 3,) and you have the Superkicia 

of the whole ves requir d. | 
Erample. 55 

Let the Chord of the Septet of a Globe be 5, a 

its Verſed Sine 3 What is the Sup rhciality there 
Anſ. (cee to Merius) 78.5 398293. 


GVV 
* find the Superficiality of a Olin. 


Te RULE. 


As 1 1, is to the Length; fo is the 8 
the Cylinder) to the Su perficiality of the Convert) 


ality of the Cylinder requir d. 
Example, If the Length of a Cylipder be 40, and! 
nee brake What is the Saperkiciality then 


PROD. Iv, = 
To Ind the Superfciality of a Cone. p. 
N, 


As 1, is to the Oblique (not Perpendicular) Att 
of the Cone; ſo is halt the Circumterence of the Bal 
ro the Superfciality of the Convexity; to which ad 
thę Area of the Circular Baſe, (found by Chap. 3. Prop, 
and you have the. whole Superkiciality of * Cone i 


9 


** 


Frame. 

If the Oblique Altitude of the Cone be 50g and the 
rcumference of the Baſe 44 3. What is the Superficia- 
thereof? 1 Anſ. 1254. 


„ = At 
To 610 the Super eialit of - the Froſtm of a cu. 

As , is to the Oblique Altitude of the Pa 4 1 
half the Sum of the Circumference at the Top and 
tom, to the Superficiality of the 8 

ich add the Area of the Circular Top and Baſe, 
und by Chap. 3. Prop. 3.) and you have the whole 
5 aer of the Fruſtum requir J. 
Example. ,” ; 
If the Oblique Altitude of the Fruſtum be 20, ad the 
cumference of the Top 22, and of the Baſe 44 5 
tat is the Superfiiality thereof ? Ank, . 8 


\ 
BAD. e 
To fnd the Super ficiality of 4 Re 
| e er 
he Superficiality of a Priſm, may be found in an : 
; like that of a Cylinder, (V. S. Prop. 3.) reſpe& - 
being had to the Figure of its Baſes; which (whe« - 


they are Trigons, or Polygons, or, c.) may be 
fur'd, either by Prop. 1. or 6. or *. or * df 


. 3. 
0 ROD: vir. 

Th find the Super ficiality of a vr. 

„ "IN MUS: 
he Superficiality of a Pyramid, may be found as 
ofa Cone (v. 5. Prop. 4.) reſpect only being had 
5 Biſe, which may be meaſured, either by Prop. 1. 
10 7, or 8, of Chap. 3. 
K 3 PROP 


"4 


12 Eins Sto i mY of Sol. Bod. 101 


a - * * 
— b rr _ — 
3 . — 4 n py 5 0 - 


| » R O p. — 
Ts 2 the 2 of the Fruftum of a my 


The Superkciality of the aalen of a Pyramid, wap 
be found as that of the Fruſtum of a Cone, (v. 5. Prop, 
5.) reſpe&. had to its — which. ee ay in 
* * Propolitione. - 


„ 
To find the mp of any of the 5; Platonic Bodiss, 
h RULE. | hi 


Say, ( by Duplicate Proportion Direct, v. Book 1 
Chap. 15. Sc. 1.) 4 is to the bde of the * Pla 
z tonic Body's . 


2 Thr etdron;- | 
Oftatdrone 
Hexatdron, - 
} Teoſafdron. = 
2 Dodecaëdron. 


Or As 1, is tothe Square of the fide, of ary d 
the Platonic Bodies; fo are the Numbers above in thi 
Propoſition, to the re of their reſpectit 


P . + 3 

 Frampte A [Mea 

1 - the Side ofa Tetratdron be 10; What 3 is its wi 2 

 Giciality ? Anſw. 173.205. lach 

EA Thus (kind Reader) thou haſt $28 Propoh tions 10 3 
tbe Menſuration of eien, vic. bs in CP 1 

and 13. in this. Feet 


„„ e CHA! n 


N 


hap: v. wehe or Sal af: 10 
oY A P. V. 


I or the autour, af Solids, F 


by. the Line. | 
| He moſt uſual Solids ih Meakur'a; are the Qua- 


drangular Pritm or Parallelopipedon, and the Cy 5 ; 
er. I hall therefore begs with theſe, ſhewing | 


y in 
PROP. 


fd the Solidity a Parallelopipedon (as alſo of 4 0 


linder; ) in all the moſt uſual Meaſures, and and from: 


all the moſt uſual Das | 


To avoid Tedjofity, I here exhibit a brief Table of | 
entre, or Points on the Line, by which and the tollow- 
Niles, att Queſtions relating to o this "op tion, may. 
ea 7 and f pecdily reſolred. 


The - TABLE. 18 


Diameter Length | C-nere ti Centre tor] 
at ide gi-jgiven, | requi'rd square is Wund is 
ven in | in at 8 . 


1. 4 


| Any de fame] 1.——| 18 
Meaſare. : . | 41.569+ | 46.869 * 

| „ 
5 my 1.75 j 75344 


ards, Tard. K 3s 384 
The Nye of the Preceding Tible. 


(i.) When either a Square Priſm C lind 
ahr uz onder io what Mealares the Dimene 


tions 
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14 Geometry. Book I 
tions are given, and in what, Mcaſures the Solidity is u. 
quir'd ; and a enter the Table; finding inthe 
firſt Column the Denominative Meaſure of the given Dia 
meter of t he Cylinder, or fide of the Parallelopipedon 
and (within that Line of Connection) in the ſecond 
Column, find the Denominative Meaſure of the given 
length; and (within that Line of Connection) in the 
third Column, find the Denominative Meaſure of the 
requir'd Solidity; and againſt it in the fourth Column, 
(for a Parallelopipedon) or in the fifth Column, (for: 
Cylinder) you will find a Number, which I call the 
Centre; becauſe if at that Number on the Line, a Point 
or-Centre be made, it will be of conſtant uſe, in all Que 
ſtions of the ſame Data and Ouzfitum, The Centre beim 
thus found; this is the V 
eee m,, Babe... 

Say, (by Duplicate Proportion Direct, V. Book 1, 
Chap. 15. Se. 1.) As the Centre is to the given Diame- 
ter of the Cylinder, or Side of the Parallelopipedon; 
ſo is the length to the Soſidity requir d. 

r en,, 

1 extent! the Compaſſes from t he Centre, to 
the given Diameter of the Cylinder, or fide of the 
Parallelopipedon; the ſame Extent being turn'd twice 
(the ſame way) from the given length, will reach to 
Es ERS 2997-71 

JJJVVVVVVVT OO: 
(..) Of a Parallelopipedon to be Meaſured; who 
given length ſuppoſe 16 Feet, and the ſide of the Square 

its Baſe 18 Inches, and whoſe Solidity is required 

Here, becauſe the ſide of the Parallelopipedon is g 
yen in Inches, I find Inches in the firſt Column of th fl 
Table; and (within that Line of Connection) in the ſe- 
cand® Column (becauſe the length is given in Feet) | 
bind Feet; and within that Line of Connection, in A 


} 


up. v. Steriometry, or Solid Meaſure tog 
rd Column (becauſe the Solidity is requir'd in Feet) 
find Feet; and ag iinſt it in the fourth Column I find 
2. which is now the Centre, (and is ſo in all Queſtions 
the ſame Data and Queſitum.) Therefore, (by the 
eneral Rule above): I extend the Compaſſes from 12 
the Centre) to 18 (the ſide of the Parallelopipedon in 
nches,) and turning the ſame Extent of the Com- 
aſſes twice the ſame way, from 16, (the length in Feet, 
hey will reach to 36 the Solidity in Feet, requir . 


a (2.) But if the Baſe of the Paralle lopipedon be (not 
te I Geometrical Square,) but an Oblong; then, the cuſto- 
in ry way, is to add together the breadth and thickneſs, 


ad take half their Sum for the fide of a Mean Square; 
nd then to Meaſure it as in the Preceding Example. But 
his way (tho generally us d by all Timber Meaſures) 
falſe and very erroneous; and that more or leſs, ac- 
vrding to the greater or leſſer Difference of the breadth 
d thickneſs. CER | 242 + 45 If | 
But the true way to meaſure unequal fided Parallelo- 
ipedons is thus; vix. Either: (1). Divide the ſpace (on 
he Line) between the. breadth. and 8 
qual parts, and that middle Point ſhews the true 
a Mean Square: and then Meaſure the Parallelopipe- 
on, as in the preceding Example, Or, (ſecondly, 
hich will effect the lame thing,) Extend the Compaſſes 
. Breadth, 1 | v1 
om the Centre, to thee Thee I the ſame Exe 
nt will reach the ſame way from the 9 — > 


2 fourth. Then the Extent from the Centre, to that 
urth, will reach from the length, to the Solidity, 


> Example 2. . 
Suppoſe a Parallolopipeden, to be Meaſur d, was 24 
ches broad, and 12. Inches thick, and 18 Feet long; 
d the Solidity requir'd in Feet. Here, by the Cuſtomary 
ay, Iadd 24 Inches the Breadth, to 12. Inches the 
u;kneſs, their Sum is 36, the half whereof is 18 


9 #4 


an's Cant Bock I 
Inches; | (which is taken to be the fide of a Square equi 
to the Oblong, and the Parallelopipedon is ſupos du 

2 thus reduced from an Oblong, to a ſquare Priſm) the 
I meaſureit as in Example 1. And find the ſolidity toky 
40.5 ſolid Feet; which is 4.5 Feet more than the try 
ſolidity, as will appear from the true meaſuring; ah 
thus, I divide the ſpace on the Line between 24 (th 
- breath} and 12 (the Thickneſs) into two equal parts, w 
find the Compaſſes to reſt at 17 Fere, which is the tr 
fide of a ſquare equal to the Oblong Baſe of the Pati 
lelopipedon ; then I meaſure it as in Example 1 of thy 
Propoſition, and find the Solidity to = 36 Feet 
The ſame: will be found, if (by the fecond true way 
ALextend the Compaſſes from 12 (the Centre) to 24 ( 

breadth) the ſame Extent will reach from 12 (the Ihe 
neſs) to a fourth, which here will be 24, then the Enxtedt 
from 12, (the Centre) to (this fourth, viz, 24) will read 
from 18 (the Length in Feet, ) to 36, the Solidity tu 


© *(3:) Of Meaſuring a Cylinder, whofe given Diane 
tor, ſuppoſe 18 Inches, and Length 18 Feet long; atd 
' wholeSolidity is required in Feet. Here I. find the Centre 
as before for the Parallelopipedon, with this different 
only; that whereas then I found it in the fourth, non 
I find it in the fifth Column; (v. s. in, Rule 1. of thi 
Prop.) Thus the Centre (in this Example, ) will b 
ebe 13.4% /%7dd 2 

I be Centre being thus found, I proceed to meaſure 
the Cylinder (by the General Rule above in this Prop 
and find its Solidity to be 31.83 Feet. 

(. 44.) But, if the Baſe of the Cylinder (to be meals 
red, be an Ellipſis; find a mean Proportional betwet! 
two Diameters of the Ellipſis, as you did before fo! 
the Oblong Baſe of the Parallelopipedon 5 viz. Divid 
the ſpace (on the Line) between the Tranſvers and cc 
Jugate Diameters (of the Ellipſis) into two equal parts 
So having thus found, theDiameter of a Circle equal Gor 


Ap. V. : ; Steriometry, ar Sotd Meaſure. 07 
lipſis, coed to Meaſure the Cy en 3 a 
ui, extend the Compaſſes from the Centre, 


the — 2 Diameter, the ſame Extent will 


Tranſve C 4 
t 
ach (the ſame way) from the . 


to a fourth? then again, the Extent from che Centre, 


ſerh, eee wc e | 

Spots an Eliptieal cylinder (for ſo 1 may call ſuch 

Figure as Thave now been ſpeaking of F were to he mea- 

red, the Tranſverſe Diameter of its Bale is 24 

ches, and its conjugate Diameter 12 Inches, and the 

vgth - of the Cylinder 18 Feet, and the Solidity re- 
üred in Fee 1 Here by either of the two ways (of 
ſeaſuripg an lliptical Cylinder) mention d above, the 

lidity will be found to be 28.28 Feet. 

Theſe Examples, I think are ſufficient to make this firſt 

2 tion plain and intelligible to any Pong but 


dinary) Capacity. 


r the Parallelopipedon, and 10 for the Cylinder, (and 
we include the Elliptical Cylinder, and unequal ſided 
arallclopipedon, there will be 40 Propoſitions included 
chis one, ) for though there be but 8 — (for each) 
the Table; yet the firſt Centre ſerves for 3 (or more) 
ferent Caſes, vir. when the Data and Queſitum are 


c. 


non II. 


o find (in any uſual 'Meaſure) what Ja 4 e 
wen don, or Cylinder, muſt. be, to makg a Solid Inch, Foot, 
e Tard, Oc. the fide of the Parallelopipedon, or Diameter 
idly of the Cylinder being given, in anyuſual Meaſure. 


0 Wis are the ſame Number of Problems at in: the 
a receding Propoſition 3 and all of them eſolrable from 


lip 


Diame- 


this fourth, will reach (the ſame OO from _ 5 


And thus tho haſt 20 Propoſitiahs in this one, u · 10 


I the een Ne Shen Flog li. 


oy Tab there, and the * 2 * | 


W 


Find (in the firſt Column of the Table) the Deny 
minative Meaſure of the given fide of the Parallelop 
pedon, or Diameter of the Cylinder ; and (within thy 

ine of Connection) in the ſecond Column, find th 
Denominative Meaſure of the required length; ad 
(within that Line of Connection) in the third Column, 
find the Denomination of that ſolid Meafure who 

length is requir d; and againſt it in the fourth or fiſh 
Column reſpe&ively, is a Number, which I call the 
Tabular Number: which Number being thus found, 
Extend the Compaſſes from the given fide of the s 
rallelopipedon (or Diameter of the Cylinder) to the Ty 
bular Number; the ſame Extent beirg turn'd twice] Fit 
(the ſame way) from x, will reach to the length ſought, Wc: 
=P 7 33 *y 
Let there be a Parallelopipedon, whoſe fide is gv T 
6 Inches, and let it be requir'd to find the length (inenc 
Feet) to make a ſolid Foot. Here entering the Tab N t 


according to the Rule, I find the Tabular Number tiles 
be 19, whence (by the General Rule above) 1 find, tag 


4 Feet in length will make a ſolid Foot, the 
5 , © 2 SY 
If (from the ſame Data) the Length had been requirl 
in Inches; the Tabular Number would have been found 
tobe 41.569, and from N ence the length in Inches i 
make a ſolid Foet, would be found 838. rig 
: n £8 by, 
Example | 
I 4. A 


If from che ſame Data, in a Cylinder, it be requit 
to find the length in Feet or Inches, to make a ſolid Fs 
the Tabular Number; in the firſt Caſe, will be 13-5] 


up V. Steriometrꝶ, on Sand Meaſure. 109 
4 in the ſecond Caſe, 46. 896, and from thence the 
ength in Feet will be found to be 3.0895, and. in In- 
„ 61,089, And this is the true Length (either in 
t, or Inches,) to make a Solid Foot, as was rer 
In, be Abe 6 e 203 e 
put if che Baſe of the Parallelopipedon be an Ob- 
g, or of the yr be wa —5 3 Find, t! 15 Sicle 
'a Mean Square, for the Barallelopipedon;; and Dia- 
tep of a Mean Erie, for t Cheer; (by. the 2d 
i 4th Rules of Prop, 1.) and then proceed as before. 
| _ "PK O . Gnas 
2 e g 
een eee. 


Fird the Diameter, by Chap. 1. Prop. 3. And then 
xecd to meaſure the Cylinder, by Prop. 1. of this 
apter. This is the true way of Meaſuring the Cylinder * 
ut . 21 


5 Et + * | 5 b 
The cuſtomary way is, to take à quarter of the Circum- 
ence, for the Side of a Square equal to the Circle; 
then to meaſure. it as a Parallelopipedon, by the 
er topics in Prop. 1. of this Chapter. But this cuſtomary + 
yy always gives leſs than the Truth, by almoſt + part 


pROP. W. 


29 ; Oo 4 1 28212 f 1 ? 
vir! CVVT 
e n gnd-the Sulidih of 4 Cone. 


'- as The TUE | 

Fit £nd the Area of its Baſe, (by Prop. 3. of Chap. 3. 
dy Prop. 1. Note 7. of the ſame Chapter.) Then 
As 3, is to the Aren of the Baſe, (in any Meaſure): 
8 the Perpendicular Altitude of the Cone (in the 
e Meaſure), to-its/Solidity,' in the ſame Meaſures © 


L | . Exam- 


— — — Ale. — — — = 4 "ES 
— — 
. 1 


the Square of the Semidiameter of the Baſe ; the Re. 


: ſition. This needs. By e 


| Produdt: Add this Root: to the Sum of the Area's 0 


wr ue 9 7 of the Fruſtum. 


on 1 
Bein 


17 the Diametbr 5f (the Ba'e of) a EIN 10, and 
Its 4 _ 12; What is the Solidity thereof ? Anl. 
3 00 

Nate, If the Axis or 1 Altitude of 1 

Cone, be not given; it ma be found fi the 

Attitude, PLA DL { N A 
From the Square of the Oblique Attitude, ſubſrad 


mainder is the Square of the Axis, or Perpendicular A 
titude of the Cone requir d. CSE 


EE p. 2 3 

4% find the Sulidity of a compreſſed . 

If the Baſe of a Cone be an Elipfit; ( ſuch a Figut 

I may call a compreſſed Cone) Find à Mean Diarete, 


as in Rule 4. of Prop. . of this Chapter; and tber 
proceed to Meaſure the Cone by che preceding a 


| Toft the Said of the Fruſton of 4 car 
Tl UL 1 


Fir find the Area of the Baſes, (by Chap. 3. bad 
Note 7. or by Prop. 3. of the ſame Chapter.) Thi 
multiply the Area's of the Baſes into each other, an 
(by Bock I, Chap. XI.) extract the Square Root of th 


the Baſcs, and multiply this laſt Sum by + of the Per 
pendicular Altitude of th? Fruſtam 3 the Product! isth 


Example. 

Let the Diameter of the greater Baſe be 14, and Al. 
the leſſer Bale 7, and the Perpendicular Altitude met 
What is the Solidity of the — ? Anſ. 2% 
For the Area of the greater Baſe is 134, and oft . 


N. Chan, v. e Solid Meaſi ure. FIT 
er 38.5, their Product is 5929 3 whoſe ſquare Root 
177. Which added to 1 92.5 (the Sum of the Area's. 
nl bf the Baſes ) the Sum is 265. 5 Which multip 5 by 

(Jof the Altitude ) gives 2156, the 1 true Solidity 
1 i the ee 4 10 


'P R 0 P. vn. 
* find the Solidity of 4 Pyramids. 


>. Phew RULE 

Conſider: the Figure of its Baſe, ( whether Trigon, 
Tetragon, Pentagon, or, c.) and find the Area there- 
f, by Prop. 7. of Chap. 3. or by Prop. 1. Note 7. 
the 7 Peer. The Area of the Baſe being.thus 
7 | 
AS 33 — ibs Arca of the Baſe; 0 is the Perpen-. 
ar Mutode, to the Solidity requir'd.. | 


is 6 Example... 5 | 
Lis the Bas of ie Nag of 5 onal P 
10, and its Perpendicular ee E 
2d of this e e ? An. 1720.4. 
©: ee | 
Th fud the © Sidi of the Fruſtum fs bnd. 
Nie R UA E. 5 


Hare reſpe& to the Figure of its Baſes, ; ( 2 
ron, Tetragenz or, Oc.) and work in all reſpects as 
—— n en e oO 7 


E ful. the. Solidir 2 4 Globe, 


ie m7 3 iff 2.6 


Always extend? the Campers — 1. to the given | 
neter 3 and that Extent ing turn q three ti (che 
8 2 Fam 2539009: will ranch ns elde re : 


1 25 — 


112 „ nme Boch l 
rey 22 4 "Example, | 4 _ 2 : 
Let the Dis of a Globe {whoſe Solidiey vn 
Jar d) be 22. The Extent from 1 to 12, being tum 
three times (the ſame way) from. 5 23809, will nat 
to 995-143, ts Solidity of the YOu M's. 


PROP. x. 


To fud the Solidity of the e of Gl. 
. The R UL BF 


Fiel, (if it bridge: given) Find the Diameter of th 
= 'of aubied the * be meaſuf d! is a pat 
1 3 10 N 
As the Altitude of * given Segment is to} 
ge Biere ef as Sermilliameter"6f khe B fe le 
the given Sog mort) Adued co dhe S quure of the Al 
tude, to the Diameter of the Globe requir d: fra 
which ſubtract the Altitude of the given Segment; i 
Remalnder is che -Mlettyte of the other Segment: ( 
the Alritüdde of the ether er mh, de Ward un 
ſpeedily, thus; y,. R on 


- 


A 

As the Altitude of nt, is to the ; 

of the Semidiameter ve gre: Bale; ſo is 1, to 88 1 i 5 

eude-of the other Sagmenc eu Which" — N 

feund; Then, 1 

. Secondly, 8 As 1, is to-the Altitude of the * 
Segment. foi bt UA: of the Diawerer of its 

2 4th... 


2 hirdly 125% As the Altitude of the other regu 
is to + it (elf, Fang” Fro the given Segments! 
titude; ſo is the 4th (laſt Frand), to to a 5th. Then, 

Fourthly, Say, As 14, 114 ſo i the th (alt found 
to the Solidity of the Segment vated . 
ii If $44 7 ro 'Bxanple. - 
rech Airpende of 2 — x Gthds be 4.4 

= the Diameter of in, Baſe 12) What 4+ the Solidt 
| thereof ? * 1 


445 F 


Chap. V. went Meafure ry 


Firſt Aeta de in : 
he Diameter of therGfobe* . eee 


neaſur d is 
Secondly, Gate Des * LI — * fibera® 
he Fruſtum's A IE 0 
lobe's Semid lameter, 
Thirdl ſay, As 2, is = 
f the Fruſtum's Altitude, to a 
Fourthly, ſay, As 1 il to 1.0 
0 md), to the Ln of the ä 
ui rund 
Me NO b. Au. + J 
Goda uh and 2 to the 
Nene r Segment f 4 Globe. va, 5 
een . 
ks I, is to dhe Diadster 2 ent 9 E | 
) is half its Altitude-( twice 2 on the Line), to 
N t near. 
| As — is bot IIatbemtitzeilly erat? bur 
is ver 4 a — ne and 8 ſerve "ow 


11 Sol} Ity 1 6 
2 doe . 0 x. TITER 4 | 

der the E of its Baſe ( wl Trizon, 

N e e on, ot, Be.) x7 find the 

y Pro 7. of Cha l or by Prop. 1. 

. 1,9, 5.4, 5,6, 00.7, lame Eper t) 


8 Ys 253 216 Gt, ibo pinoratt 
A6 1, is'to the Area f the Baſs Sic Lein 
| the Priſm, to his $olidity.. 5 * 

| * * . 
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ro Expmpye- 
If he S& de of a J enta opal” Priſm be 10. 
Length 100 What! For Sohditþ def? Anf. 5 
For the Area of the 35 is faund (by Prop. 7. 0 
Chap. 3.) to be 172;0 Then, As 1: . 04; * 
3 = A gi 9} 1 27 1 n! Th * 88 5 
401 Waits, * 2 NO P. 0 Mv. 2 0 4h 


"Labs od 


T 4 
a B ae ve 0 „ 
207 Li Wenn Tee The; JUR. DHA: $7167 24-4 

147 to 11.5 | 

ad 27324, to 1; Þ.is. the Square of the C 
83 Kidz d by. 3 the Tranſy 0 

1) 20 e er Th 

lidity of the Spherpid. .'; ©: 

Example. 

the Conjagat Diameter of 7a $phicroid be 14, and 
the Tranfverſe Diameter 24; Whit is the Solidity.of 
* Spheroid ? Anſ. 2464. For, As 14, 11:; ſo 


the Square of the Se Diameter, ) mult 
1 op * of the Tranſver e W to 0 246% 


"FRO. P. Rv. 22 


e . 
Aduaps extend'the enen dem m do the Side: ner 
the given Platonic Body; the ay 1 N 0 tum e 
- three times (the ſame We 


* 


J Tcoſardrone. 
£ ö N Doldecaedron. 
18 ben, Re eee che Side of any! of th 
r Bodies; ſo are the Numbers above in this Pro 
ſition; 'to- the A ae? Ng he ggenres Platon 
Body 5 f . 1e ARG 
21 = | 


Fo 
on 


bh: r wenne be Meafurd. 12 Fr 


Example. 

If the Side of an Gael ber 10% What is is its So- 
dity? | Aal. SIG. cs toon of 

_ PRO b. XVI. ee 7 


An Una, 1 M ethod; to find Centres on the 225 to mea» 


The Centre _ always be at the Dll of that 
ircle, or Side of that. Square- ( in ſuch Meaſures as the 
mater or Side is given in) that at one Meaſure in 
ength, (ſuch as the Length is given in) may make 


5 plicatiye , Ir Receptiye. 80 that this Pro ſition is 


but alſo in Gauging; and in Statics, _.. 

This Propoſition (which to my knowledge, was pe- 
r publiſh'd before,) is hat, by which I. have found: 

ay MRO of the Centres ne, d in this Book, 


Thus thou Bast R Rules for the 3 py 97 * 
in Solid” Geometry 3 theſe ſhall. N at 9 | 
t if this Book, bn "Acc ea Pg may. lleroafics 
Deo . ) inlarge , 4 > 2 on. this, hut ſeveral 
her Particulars: and publi lome rai e * 
PONY, TORY: to LP MIO 


ſure any: Siperfcial Solid, or e A. & by "ahy , 
nd Ar pbatſoeuer. 1 
80. Fe R UL E. * teh 


Gtneral Uſe, not. only. in Superficial and glid Mea $ 


ſuch Meaſure. as the content is requir di in, whether 


118 eee nee 26 10 Bot i 
<6 FF + H A PT... a. 


. 4 Bein of Superficial and Sol; d A 
2 the Menfuration ef Art Ificers V. 85 


T, fl Aiken thi Work Dy Mr 

different Methods of Meaſuring their Wotk: 
J fhall, h this ag nds ou m—_— to cached 
dem: e in 


s Er. S 
| ab 4 Carpenters in Meaſureng their Work 


I. in Falling of Timber, Carperiters commopiy We 
by: the Tun or Load, which” is a Solid Meaſure, c 
raining 40 or 50 Solid" Feet; 117 40 Feet of round 
and 50 of hewn Timber, is call'd a Tun or Load 
which Denomination it receives from the Suppoſtiq 
that 30 Feet of round, or 50 Feet hewn Timber, wei 
about a Tun Weight, (i. e. 20 Hundred) w ich is cn 
monly accounted. a Cart- Load. The Tree being 
down , their cuſtom is, 87, o gird it in the Middle 
the Len gth, and. foldin ine twice, (to take 1 
it) they account that 1 true fide of the Sq 
And the Length they account from the Butt- End, 
fo far as the Tree vt hold £ a Foot Girt, ( as th 
phraſe it,) i. e. the Line 2 a Foot when twice foldet 
The Dimenſions thus taken : the Tree is meafur 
by Chap. 3. Prop 1. of this Book, So, the Cent 
for finding the Solidity in Feet, (the Side being give 
Inches,. — the Length in Feet, which is the moſt uſ 
Data,) will be at 12. But if the Side of the Squat 
and the Length be given in other Meaſures ; the Ta 
and Rules ip the foremention'd Propoſition, will g 
the Centre. 
If the Tree have any great Foughs which are Ti 
ber, as they phraſe i itz (7. e. which will hold ; ak 
| fi 


Chap. M. Aleaſ. Aveificers Vork. ty 
ict) they — Meaſure them, and add them to 
the Whole. lidity of the Whole — thas 
. S ck it brings it into 
But if you would at one Operation find the Solidity 
in Fes then, the Side being given in Inches, and the = 
1 (which is the-moſt uſual Dats) theCen- | 
re WI at 76. 
Note (a.) IF round Timber be meakar'd. in orderfor 
ble; they commonly (tor Oak) caſt aw _ an Inch but 
= f the 5quare, for the Bark; (i. e. if a Fret be x01 
hes Quare, they meaſure it as if it were but 9 3) but 
xr Aſh, Elm, and Beech, an Inch is too much. 
J.) That this way, of taking of the Oircumferenet 
the true Square, akvays gives the Solidity leſs chm 
e Truth, r us was 1 rt 
þ Prop, 3 p. 
I. In — f Timber, Carpenters alfo work 
e Tun or Load; (which, as 1 faid before, contairis 
020 Wound Timber 40, and of hewa Timber 50 Feet.) They 
ſtic aving bew da Tree: 2 their Cuſtom is to find the mid - 
cg between the Butt-end, and fo far up as it will hold 
ca imder, (i. e. fo fur as it will hold F a Foot ſquareJ 
there to meaſfore- the Breadeh of it, by dapping 
Rules (or ocher freight things) to the See of the 
tee, and meaſuring the Diſtance between them 3 | 
the ſame manner, they take the Breadth the i 
ay > which if they are unequal, they add them toge- 
* me and take half their Sum, which they accodnt the _ 
> fide of the Square, 
cafe Haring thus taken the Dimenſions; the Tree is Mea» 
„„ by Chap. 3. Prop. 1, fo, the gde of the Square 
NO Sing given in [wy and the Length in Feet, (as they 
duet commonly are) the Centre for ending the Solidity | 
ee, will beat 12. But if the Dimenſions are given 
other Meaſures, the Table es io! the foremen- | 
ned Prop, will give the Centre. 
if you would at one Operation ind the Solidity in 
7 thorkdo being RS as r 


l. 


the Centre for finding the Area in Squares, will be 


in Feet, (the moſt uſual Data,) the Centre muſt | 
Note: Tho' their Methods of taking the Dimenſog 
of ſquare. and round. Timber are both erronious; ju 
3. Carpenters, Meaſure the Eimber Frame (which 
ſome not improperly call'd the Carcafs) of a. Building, b 
the Square which is a Superficial Meaſure of 10.Fee 
Square, i. e. 100 Superficial Feet, They alſo Mealur 
by this Meaſure, the Partitioning, Timber: flooring 0 
Joyſting, Roofing, and Boarding of Floors. Then 
fore, the Dimenſions, (viæ. the length and breadth« 
height) of any ſuch Work being taken; it is Meakuff 
ing both given in Feet, (which is the moſt uſual Dat; 


100. But if the Dimenſions are given in other Meaſure: 
the Table and Rules in the forementioned Prop. vu 
gire the Centre * 


Mie: (1.) In Flooring ; the Well-holes for the ſta 
and ways for the Chimneys, muſt be meaſured by then 
ſelves, and deducted from the whole; Elooring, if thi 
Workman find. Materials; or elſe there need be node 
duction made; unlefs. there be an amends made in th 


_ (2+) In Roofing, there is no. Deduction made forth 
Holes, through . which. the . Chimney- ſhafts paß; 
the Vacancies for Northern Lights, and Sky-Lights. 


The Method us by Brick lers and Maſons, in Meaſurit 


©» Brick-layers-and Maſons being hath the ſame in i 
 Cauntrey, I have here joyn'd them together. ſbe 

_ is of divers kinds; as — n 

Ayling. 3. Plaiſtering, 4 Paving, and 53. ma 
Chimneys: Of all which, 1 ſhall peak in their Oy 


der.. Ard. 1,0 


1 tap. * e ale, Pork. 2 


1. of ling. 


1. Brick-layers commonly meaſure their Wall 50 the 
uu erch or Rod, a Superficial Meaſure of 167 Feet fquare, 
272,25 Superficial Feet. So, if the Height and 
th of a Wall be given in Feet,) which is the 
oft uſual: Data) the Centre for finding the Area in 
are Rods or Perches, will be at 232.23. But if the 
imenfions be given in any other Meaſures; the Ta · 
eand Rules in Chap. 3. Prop. 1. will find tho Centre. 
ee te: In ſome places, Work wen have a Cuſtom, to 
hae but 16 Feet ſquare to the Rod; and then ( the Di- | 
ſuf entons being given in Feet) the Centre for finding the 

res in Square Rods, will be at 256. 
at 2. Having thus found the Superficial Content of 2 
Al in Square Rods; they next confider the Thickneſs 
ures their Wall; for they have a certain Standard Thick- 
vis, to which they reduce all their Walls; and this 
andard is 2 Brick thick; i e. the Length of one Brick 
the breadth of another : fo that a Wall of 3 Bricks 
ength) thick, of the ſame Height and Length with 
if thWother of 1 Brick thick; the former will contain 
ode ee as many Square Rods as the later. T herefore, 
in tuving found the Superfices of a Wall by the firſt Rule; 
| „ A3 3, is to the Thickneſs of the Wall in - Bricks | 
or th ein breadths of Bricks; the breadth of a Brick be- 
5 3 00s always 2 its Length) fo is the Area before found, 
* Area at their Standard Thickneſs of half a 
ic 
3. Their Method of taking the Dimenſions is alſo to 
krown 5 which is thus, for a Wall round a Garden, or 
like, they commouly meaſure the length by a Line, 
ing over the Buttreſſes; ſo likewiſe for the Height, 
ey meaſure over all the Mouldings (preſſing the Line 
Theo them): even to the middle of the Copeing. 
ling oF Notez (1) If the Length of the Walls at the Vids - 
in! a Garden, or Houſe, be taken on the Outſide 
r O the Garden or Houſe, ) then the Length * Fe 
| alls 


Walls on the Sides (of the Garden or Houſe) ought to 
be taken on the Inſide, (2.) That when the Walls of 
a Houſe are meaſured; the Doors and Windows are like 
wiſe to be meaſhred, and deducted from the whole. 


. e Healjng or Bi 
tes meaſure the Limber Frame of 2 Houſe ; ſee $:4, i 
taking the Dimenſions ; 1 ſhall not need to ſay any mon 
about it : only the Reader may here 
Note, That in ſome places, they have a Cuſtom tobe 
paid over and above the plain Work) for all Hal 
Ware, as they call Ridge Tiles, Corner Tiles, and Gute 
Tiles. But herein the Cuſtoms differ; for in ſomeP 
ces they account every Lineal Foot of ſuch Work, fora 
Superficial Foot of Meaſure, and conſequently, for 10: 
Lineal Feet of ſuch Work, they rec a Square 6 
Healing. And in other places, they reckon a Superfci 
Foet. of Meaſure for every ridge Tile, corner Tile ot 


Gutter.” Tile; ſo that for a hundred ſuch Tiles, the) a ; 
reckon. à Square of Healing. The Reaſqn that they * 
urge for theſe Cuſtonis, is a greater Trouble of lj be 
thoſe Tiles, than of plain Tiles. But in theſe Caf 


they take the Dimenſions of their plain Work no farthe 
than jult to the Hollow Ware; or at moſt but alitt 
way upon them, ſo far as they think the plain Tiles go, 


II. Of Plaſtering. Eo 
This Work is of two Kinds, vir. (1) Work Lathe 
and Plaiſtered; which ſome call Ceiling: (2) Plaiſteri 
upon Brick Work. or between the Quarters of Pat 
tioning; and theſe ſome call Rendring. All which 
meaſured by the Tard ſquare, which is 9 Superkd 
Feet. There is no difficulty in taking the Dimenſo 
which being: taken in Feet, (as they moſt commod 
are) the Centre for finding the Area in Yards, will! 
at 9. If the Dimenſions are given in any other - 


up. VI. _Meaſ, Arviffoers Vork. 121 
s, the Centre may be found, by the Table and Rules 
5. 3. Prop 1. E LO ; oe” 


5 S. 8 — 


terials, the Doors and Windows are meaſured by 
mſclves, and deducted from the whole, as is ale 
ch part (of the ret) for the Quarters in the Rendrirtz 
rk. But if the Workman do not find Material: 
ee eis no Allowance to be made for them; the F rou- 
in cutting and fitting their Laths, being equivalent-to 
void Spaces left for che Doors and Windows, Nei- 
(in caſe of Workmanſhip only) is there to be any 
wance made, (in Rendring,) for the Quarters, Bra- 
or Inter-Tyes; 'the Work being as much as (if not 


” 


re than⸗ if it were all plain. A naipion 
£20 IV. of Paving. . 
There is no difficulty in taking the Dimenſiom vf Pa- 
e 0 7, It is meaſured differently according to the Cuſtom 
the place; in ſome places tis meaſured bytheSquere, 


Healing, (V. Ninb. 2, of this Section.) And in ſome 
ez tis meaſured by tire Foot; and then the Dimen- 


de at one. But in moſt places tis menſuredſby the 


on, 


— 


go. V. Of mating of Chim. a TY 
 {Wiicklayers commonly agree by the Hearth,. for ma · 
| of Chimneys; and then they are nothing to our 
pole : But they alſo very often work by the Nad, 
dot other Work; and then their Method for ta- 


n #24 alone, not Jeaning againſt, or being in 2 
K and it be | wrought upright over the Mantle - Tree 
ie nent Floor; ird it aboug the Breſt for the 
m0" Weth, 2nd take the Height bfthe Story for the Breadth, 


e Chimney Band againſt (or in) a Wall, which is 
| SE: 1 fore 


Nite 8 That in Partitioning, ; if the Workman fn 


5 being given in Feet (as they moſtly; are) the Centre 
d, as Plaiſtering; which {ce in Number 3« of this 


g the Dimenſfions-:is thus: If the Chimney ſtand z 


the Thickneſs of the Jauns'for the Thickneſs : Bat 
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5 the two Jaums, is the Length 5 and the Height of l 


and the Thickning' for the next Hearth above.] Th 
for the Shaft of the Chimney, Girt it about in f 
5 ſmalleſt Part, for the Breadth 3 and take the Le 7 
- of the Shaft for the Length; which meaſure at a Bri 
chick, in conkderation of the Wyths, Pargeting, a 


_ :* Joyners Meaſure their Work by the Yard ſquare, (i 
9 Superficial Feet.) The chief (if not the only) Wo 
_ whichicthey do by Meaſure, is Wainſcoting, their culo 
i, to take the Dimenſions with 2 Strings; preſſing it! 
tothe Mouldings ;/ for they ſay, (and it is but Realo 
ve ought to be paid for all where the Plain goes. 


: a Room they have Wainſcoted, they tack up a Line 
into all the Mouldings; this they account the breadil 
aud they meàſure the Circumference of the Room for 

length. Sonie Joyners will meaſure that alſo with a fir 
but ſome do not. The Dimenſions being thus taken 


by Chap 3. Prop 1. So the Centre, for finding the At 


C. 


don d Prop. will givethe Centre,” © 


"$33 — emen. ' Book] 
| before meaſur d with the reſt of the Building; th, 
the Breadth of the Bycaſt or Front, and the Depth 


dry the Breadth; and the Thickneſs of the Jaumgy 
hickneſs. Having taken the Dimenſions, meaſure 
2 Waling.. J. Numb. 1. of this Section. ( Note. He 

is: nothing to be deducted for the Vacancy between t 


— 


Hearth and the Mantle - Tree; becauſe of the Wy 


1 . 


[-The Method us'd by Foyners, in Meaſuring their ii 


Therefore, when they would take the Dimenſions 


the Top of one corner of the Room; and as they carr 
down:to.the:Bottom,/ they preſs it (with their Fing 


Feet, (as they moſt commonly are) their work is meal 


in Yards; will be at g.- But if the Dimenſions are give 
8 z the Table and Rules in the ſorem 


r * 
, — — 8 
EO 


e. eaſe Hrthficers Work. 123 
Note (1.) That you muſt make deduction for all Win- 
lights, and meaſure the Window - boards, Cheeks; 
4Saphetaes by themſelves. 25 406 ov nts --. 
(2) That for Window-Shutters, Cubboard-Doors, ant 
hlike things as are wrought on bath Sides, they rec- 
mn Work ard half; for indeed. the Work is 4 more, 
(3) That Cornices, Bales, and Sub- Baſes, are ſometimes 
alur'd by the Foot lineal Meaſure. So alſo are Friezes _ 
chitraves, and Chimney-Pieces meaſur d; unleſs agreed 
uin ee 4 GOT” 
ie Method us'd by Painters, in Meaſuring their Works . 
Painters meaſure their Work by the Yard, like the 
yrers, (V. S. Sect, 3.) and their Method of takin 
Dimenſions of their Work, is alſo exactly the ſame 
$1 they give the ſame Reaſon for it; (for, ſay they? 
ought to be paid for all here the Bruſh goes: 
d therefore I 1 not need to ſay more about it) 


10 
pth 
ot l 


* 
ure 


my 4 133 SE $58 ALICE. 1 Wo. cl # 8-4 N 
Nate ( 1.) That Painters never reckon Work and 
f, but once, twice, or thrice. c. done over. 
(2.) That they do alſo very often Paint ſolid Bo- 
5; but I refer you for the Menſuration of them to 


10ns | | 
ind Pp. 4. X 9 2 2 % * 5 
| e oi BGA V6 or een he 40 


. Method us 4 by Seojers in Meaſuring their Worky" 


They Meaſure their Work by the! Foot [ſuperficial + 
ere is no difficulty in taking the Dimenſions; fer 
7 reckon the Depth of the Carf, for the 'Breadth, 
the Length, for the Length. The Dimenſions be! 
taken, viz, the Breath in Inches, and the Length 
feet, (as moſt commonly they are,) their Work is 
aur d by Chap. 3. Prop. 1. 30 the Centre (in this 
ſe) will be at 12. But if the Dimenſions are given 
any other Meaſures, ( N they ſeldom are) the 


Table 


2 


. 8 2 2 ; F ; 
* I 
, 24 a %.% . 
i 
„e RS 


Fable and' Rules: intche — Propoſnin 
g give the Centre. 
kc Having thus caſt up the e of Feet in one Car 
; n | 
1 and Length; ſo is the Area of one Cart meaſur'd, 
I the Area of them all. Having thus caſt up their whd 
Work, in Feet; they: are paid for it by the Hundre 
Fi. e. 100 Feet.) Then, to ſind the Price of any Nu 
ber of Feet under 100 ſay. As 100, is to the Price 
100; which in the Country is commonly ( for O: 
from 32 d. to 36 d.; ſo is che given Number of Fet 
to their Price, 
_ . Note (1.) E.the Carf be but 6 Inches (or, be k 
than 6 Inches) in Depth; they have a Cuſtom to! 
wider cf ld b (as they; phraſe it,) chat is, k 
Hhualf fo: much mure as iti comes:to.by Meaſure, Ti 
Reaſon che urge for: this Cuſtom, is, their Trouble | 
Linding and Removing: their Timbers, 
2.) For Breaking Works ( ive. cutting a Log th p 
the Middle,) and Slabingy (i 6 cutting off the the Out 
Pieces, ) if the Carf be more than 12 or 13 Inch 
deep 5: they are paid by the Foot Lineal 2 
. od WP "or 24. de * 


- "The Method ud 10 Curies, in 3 their Wark 


Glaziers meaſure their Work by the Superficial Fo 
asthe Sawyers; (v. S. Sect. 3.) There is no Diſhct 
in taking the Dimenſions z — it is to be noted, t 
| - they are beſt taken in Inches; both Length and Bread! 
: (becauſe they commonly take their Dimenſions to 7 

an Inch,) and then the Centre for Meaſuring ti 

Work, will be at 144. If the Dimenſions are g" 

| ity any ether Meaſures, the Table and Rules in Chap. 
1. will give the Centre. 

Niue (i.) That Windows with Halt Round: att 

Top, are meaſtir'd at their full Height, as if they w 

date, Alſd, Qyal, or Round Window, are meal 


| 


f 
i 
5 
t 


— 


E Ee dat tae > a 


— 


7 


5 the full Lengths and en of their 

if they were ſquare. So alſo, Crocker Windont in | 
Stone-Work are meaſur d x their full Squares. 
the Reaſon they urge for 
taking the Dimenſions, the Waſt of Glaſs. in working, | 
and the Trouble in ſetting it ps is (they ſay) more 
than the Glaſs is worth. 
(2.) That Glaziers cut two Kind: of Diamond Quar--- 
ries; one more acute than the other; the former, they 
call Long Quarries; and the later, Square Quarries. 
The acute Angle of the Square Quarries, is always 


ries, 67. Degrees and 22 Minutes. Each of t eſe are 
cut to different 6zes,. which are denominated from their 


and 10 Quarries of 106. make a Foot; and 12 of 124 
and ſo of the reſt. 

(3.) That a Perpendicalar let fl, from one of b 
Dbtuſe Angles, to the Oppoſite Side, is call'd the Range 
if a Quarry; and the longeſt Diagonal, is calhd che 
angth; and the ſhorter one, the Breadth : the Side 
nd Area of a Quarry need no Explanation: 
This being premis d. I ſhall . add 5 Propoſitions, 
very uſeful for Glaziers; but before I come to their 
Wlution, it will be neceſſary to Note, 


pin the following | 
21 14 L E. 


1 Ly 


Chap, VI. Meaſ. Avtificers Work. 22 


this, is, The Trouble in 


77 Degrees and 19 Minutes ;, and of the Long Quar- 


mber in a Foot, as $5. 10 5. 12 5. c, that is, 
$ Quarries of. the Size call'd 8 5. make a ſuperficial Foot; 


(4.) That the D and Area of a 125.. re 


Square Quarries, © |. 2; Long — 4 
Dimenzons. | Inches. | Dimenſions, Inches: 


- . Pe 


Ringe— | 3-43 | | Range=— | 3-34 
"1 PE j 3. J. E Side 2 3 | 
Breadth=--- | 4, 38 Breadth 4. oO. 
Length---- 5. 47 6. oo 
— > | | 1. O© | 
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N ner. 2 "Book Il 
Inthes in che Area of 2-Quarry, 


| 25 
ROE ; (ſuch as the. Glaziers actompt by): 
it. 2 eres 15 make a ſuperfieisl Fot; oh 


ES RE lots and a1 an-Irich broad ) Soul 


IEA PROP. Fo es 
To indians of abs Dimenſions of « Quairy of Gli, 
. 4 ſapaſe & 5. or 105. or, Ec. 
be NUL Z. 


Divide the Diſtance Con the Lino) lern 12 an 
the given. Size, into two equal Parts; that Extent bs 
ing 1 d the contrary way, from any of the Dime 

9 3 0 A bepe in the Table above in Note 4 

reſpeAive Den of the Sen Sith, 


| | : 1 op 
© What is the Side of a4. . Quarry of Gl, 
of ths * Size call'd 5 5? Ani. 47 F430) nee. For the 


Extent from 12, Half way as 92 win moch (tit 
u way) from 3. & 37 1 (the fide of ad Lag $126 


2 Square 
to. 2 30%, the Side of 14..Loi ong 7er ſought. 


By the ſame Method may any bf the other Dime 
fions (viz. the Ravge, Breadth, or Length) be ul 
80 * l — in one. 


PROP: II. 


a. Ars 7 4 Quarry of ahfs, of a gon Te 

| 1h RULE, 1 
tend the Compaſſck from 12, to the given 2% 

that Extent * reach — way Yy ) wy : 


* 
% 


4 1 : N 3 wo” p p _ 4 ” . * * * Oe 8 
— : : 88 — 9 " OF = * * 2 N ; ye a 4 * * v - * _ 9 ., q : - "o ns SS ; * i; 2 x * 
..- "4 : | * IF 4 
C 7 »* : " ö : 4 
* — . 1 ? 
2 BY | 3 
nap. VI: Aeaſi n Aifioer. Work. ra | 
+ 
* a 
. 
* 


the Area of 4 12 9 to the Meret the given sue 


tt 

by): me wt 

Ch ** a „ Example. 1 * 

F What | is the hea WY Quarty of Glu, of 45 Size, 


all'd 857. Ant. 1.5 Inch. 
IE © © 0 p. nt; 


Boing any one AS: the Dimenſions, t viz, e Side . 
Breadth, or Leng th, ) of a Quarry of: A * 
the Denomination of its * 


. | | | The R U 5 


Extend the Com paſſes from the reſpectiye Dir 
fa 125 ( exhibited in ME; Table above in Note 4, 5 


1 the Dimenſion of your given — that Extent 
eing turn'd twice ( the contrary wa om 12, will 
each to che Denomination of the Lize requir'd, 


 Branple < ET 


of what Size is that 1 15 N Quarry of f Glas. N 


ide is 4.47 In — auf 6 . For the BY: 


t from 12.61 (the Side of a. 1 25 Square e Pu, 
171 4:30 * the Side of the given Sane Very, 


ll bak 4 being twice turn d) from 12 to 8. 


By the ſame Method, may the ſame * be found, .. 
om any of the other Dimenſions; vie. Range, Breadth, 
Ty th: So that here allo : are * n com- 
1 (ne. 3 | 


3 


** 
. * 
'## 
* 


s cen, Book] 
* PROP. Iv. 
F Hoviag the * of a Quarry 15 c; Ty ful the 0 


{ 

* 3 

: Extend the Compaſſes from I, Þ the Area of a 124, 0 

to the Area of the given 2 that Extent ial . 

reach ( the contrary way) from 12 to the Denonin; 1 

tion of the ne requir : 8 
7 Trank 

ar 

| Of what Size i is that G T. e of GHH. 

eee, Area in 3 Inch? Ant. $5. h 

r RO bp. v. . 

'T find whether « Window be Glazed wit er, in 

Long Quarries. Ro 

„ RULE. | 1 

Having meaſur'd*the Length and Breadth of oed Tr; 

the Quarries, Extend the Compaſſes from the Bread, ; 

to the Length; and if that Extent being apply d (th take 

ſame way) from. 4, do reach 0 1257 then are tl Per 

mer 

mg 43s Quarries... This ee no o Example, | = 

who 

£ SECT. — - 

"The Method us'd by — in Medſurin thei Wok . 

rn 


The Work of Surveyors i is Meaſuring and. Muri this] 
of Land; which they generally do by the Acre; . t! 
| __ nn. "Eg 160 {quare ha 


9 
8 


Ha MI. Ileſinpiꝶ utifcers Work. 19 
I ſhall not here inſiſt upon the many different Ways, 
which ( by different Ipſtrumer ts) Land may be mea- 
D fd; but ſhall ſuppoſe the Dimenſions taken; and 
then let the Figure of the Field be a Circle, a Quadrans. 
gle, or vchat elle ſoever; it may be meaſur d by Chap. 3. Y 
of this w_ the my — the Field be redue d to 
a Square, or Oblong, (as the Notes in Chap. 3. Prop. 1. 
15 ſuppoſe) and che L Sch and Breadth be 5 ats 
bey often are) in Perches; the Centre (to find the 
na Arca in Acres) will be at 160. If in Gunter's Chains, 
But if the Dimenſions be given (as moſt uſually they 
ae.) in Gunter's Chains and Links, Ci. e. Centecimal 
lai Wi Parts of a Chain.) The beſt and readieft Method to 
kad the Content, is, to make the Centre at 625, (the 
fquare Links in a Perch.) And ſaying, As 625, is to 9 
one ſide of a Parallefogram, in Chains and Links; ſa Mi 
is the other fide, in Chains and Links, to the Content W 
„n Perches; Which are readily reduc'd into Heres, 
Roods, and Perche:, by. the: following Tables. 


Note: IF the Figure to be meaſur'd, be eithet 
e Trapezia, or a Triangle; (as for the moſt part it will 
za be one of them ) Then, for the Trapezia, you muſt 
(th take but L the Diagonal, and the whole Sum of the 
the Ferpendiculars; or 4 the later, and the whole for- 
wer: And for the Triangle, take F the Baſe, and the. 
whole Perpendicular; or the Perpendicular, and the 
vhole Baſe: and with theſe: Numbers work as if it 


- 


were a Parallelograms. 8-0 
By this Method, (if the Figure to be meaſur' d be 
rh "ot too large) you may work almoſt as nicely as (and 
er more expeditioufly than) by the Pen. I have by 
N this Method meaſur d a 5 of 8 Acres in Content, 
to the nicety of 4. 2 Pore BEE” Te e 
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3 N 
* 82 IT : 
8 b PS” 1 1 * 
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A TA B L E 8 to reduce Square Perches into Acres, 
$2 4. 2, ot OAT 


— 


— 


Perches. EFA | Acres: | Row 


r ELENT 


7 
1 40 £54 ># 4: 10 ‚ 6 | nx 
6rIuI , . | 2 
ITT | 
£7360) [5 k:5:5t 7 © | 4 2890:11: 572 {0 t 
11 1160 7 r J 
| 240 | 1 2 1200 1 2 1 
280 £4) ne 7 3 
5 | 320 12 e eee | 0: 9 
e eee 
„ : 
[440 | e 
1.49; |. 3-2] [.1449:[ 9..|_0_ Wn: 
190. 4:3; 4:41} $20.4.-9.4. 3-1 
| 640 4. 44 0 1 1600 um 4.0" — 
680 . PY * x. 13 4 1640 10 < 1 KG 
720 4 2 | 686 Two 2 
„ 593 /5- , a;].20 | 2 l 
. | 1766 11 0 . 
„ - 
18 2 | 5 
Jo29 | 5 | '3'Þ | 18860 11. 
[9 | 6 || [wml | 6 lfills 
OO On ie Cn 3 
| _ The Uſe of the foregoing Table. 0 
- .. Find, in ths firſt or fourth Column, the given Num- 
. ber of Perches 5 and againſt it, in the two following Us 


Columns, you have their Value in Acres and Rood, 

But if you cannot find the®exa&t Number of Perches 

in the Table; then find the next leſſer Number „ wy 
=. N ubtra 


- 


Chap. VI. Meaſuring Artificers Work. 131 
6:htract from the given Number, and the Remainder 
ſhews the odd Perches, over ard above the Acres and 
Roods exhibited in the Table, Thus, e. g. 360 Perches 
WI be found to be 2 Acres, 1 Rood. And thus 460 
Perches, will be found to be 2 Acres, 3 Roods, and 
no Perches. 

Nite: (1.) That if the Surveyor meaſure the 
Landlord's Account, in order to make a Map of it; he 
then takes the Dimenſions to the middle of the 
Hedges, But | 

(2.) If he meaſures for the Farmer, or Husbandman 3 
then he takes his Dimenſions no farther than the Plow, 
Sickle, or Sythe, may go. 

(3.) That tho* by the Laws of Englandjthere ſhould be 
but one kind of Perch, (for meaſuring of Land) call'd the 
Statute Perch 5 yet there are ſeveral other Perches 
(call d Cuſtomary Perches) made uſe of; in different 
Parts of Her Majeſties Dominions; the Lengths of 
canal "Dn the Statute N are as in the FO 


TABLE. 


Length 
in Feet. 
i right, 0 or curt Meaſure 12. 
Statute Meaſure⁊ ü⁊ COW 162 
Lancaſhire, or Iriſh Meaſure | 
Cheſhire Meaſure 
[Scotch Meaſure —— 2 827 7 8 - 
Other 5 Tr 8 
Perches, uſed in 4 ——— 120. 
different Places of (_ * 1 
this Kingdom. ———— _ 28. c 


I ſhall here add two » Propoſe very only for 


eyors. 


| 8 8 Perches Names. 


ll 


\O cow OA SW MD = 2. 
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1 : 
4 
4 — 8 -* 
* ©; 2 1 * 
+ * * = C You * 


· op 


a Heving the Areaof. a Field KR . bod; 
e Area 1 meaſured by were i Perch, 
e -R VI x; 


Extend n from the Length of "cat Por 
by which the Arca was found, to the length of that 
Perch by which the Area is ſonght; that Extent being 
'turn'd twice the contrary way) from the 1 

Will reacheo © he Area ſought, _ 


1 , Example 356.1768 ** b 

le * Area of a Field, meaſured 14 the Ceatute 

Ferch, be:xo Acres; hat bud the Area of the fame 

eld be, if it were meaſured by the Tenant-right Mc: 

fire? Anl. 18. 906 Acres. For the Extent from 16. 

5 12. (which Numbers are found, in the Table aboyg, 

Note 4. of this Set.) willreach (being | twice turn 4d) 
from 10 to 18.906. 

Thus, by the ſame Method, ou may ſolve 12, dif. 

5 2 — Prop 2 from the Tabie 5 in Note 4 


 Hroing the er i 4 Had, T5 its Area; to fnd h 
> what 200 it was Tiaed; i. e. 1 what Parts in 
an | 


Firſt, by any Sele, mare the Reva of the Plot 
| ther fy, as the Area thus found, is to the true Araj 


| Þi is the Square of the Scale vou ery'd by, to the * bre 
f the Scale it was Ploted by. hy 
Therefore, | be 


Divide the Diſtance between the Area found by Tra, 
and the true Area, into 2 equal Parts; then that er 
tent thall reach (the ſame way} from che Scale yo} 
FS by, to the Scale it was Thore by ” 


Exantlol 


" 9 ” 
3 * * 
L * 
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ppoſe the Area ofFicld,(asit'is ſetdownin the Plot, 
1.5 Acres; which Plor being meaſured by a Scale of | 

in an Inch, the Area is found to be 2.52 Acres; what 
e was the Field plotted by? Anſ. By a Scale of 16 

m Inch, J oo nmr tru To 


7s P 


The Method aſed by Pioneers, in meaſuring their Work; 
1. Pioneers, in digging of Vaults, Cellars, and the 
commonly work by the Yard'Selid, viz. 27 Solid 
et. The Dimenſions being given, their Work is mea - 
ed as a Parallelopipedon, by Chap. 5. Prop. 1. only 
te, That depth in this Caſe, anſwers to thickneſs in 


* at, So that if the breadth, —_M and length, be all 
a en in Yards; the Centre will be at 1. And if the 


adth and depth be given in Feet, and the length in 
ds; the Centre will be at 3. And fo the Dimenſions 

rg given in other Meaſures; the Centre will be found 

the Table and Rule; before mention 0d. 

In makivg Ramparts, Parapets, Moats, {9c, (for 

Fortification of Towns; ) alſo, in making new Ri- 
+ Barks to keep out the Sea or Rivers, c, they _ 

monly work by the Floor, a ſolid Meaſure containing 

4 ſolid Feet; which is 12 Cart Loads; for a Cart 

ad is, or ought to be a ſolid Yard, or 27 ſolid Feet; 
Cart ought to be 2 Foot 8 Inches bro:d at the Axle- 

within, 2 Foot high, and 5 Foot long. And then 
breadth and depth being given in Feet, and the length 

lords; the Centre, for finding the ſolidity in Floors, 

| be at 10.392. But if the Dimenſions be all given 

ards, the Centre will be at 3.464. 


beſe are all the Artificers I can think of at preſent; 
© 901 work by Meaſure, either by Superficial or Solid: 


re are others that work by Lineal Meaſure; but 
e being no difficulty in fheaſuring their Work; 1 
wt need to ſay any thing of it. 


C HAF. 


4 + 8 
& F -'; hl 8 pn 4 - 


1 


» RE CH A P. | VII. 


:CQuTaticks is the Art of finding the Gravity 
Weight of any body; and (according to the commu 
acceptation of the Word) i properly no part of Oo 
metry; it being uſually done by. the Ballance 3 But the 
Gravity or Weight of a Body, may alio be found fron 
its Dimenſions; and fo it is properly a Part of Geometry; 
and in this ſenſe I fhall ſpeak of it. And becauſe one 
Authors under Staticks,- comprehend the finding 
the Value of Body's; I ſhall do fo too; and fhil 
(therefore) diſtinguiſh this Chapter into 2 Sedions 
vic. (1.) Bargtometry;, ard (2) Timeometry, 


62 r. . 


-Bf  Barytometry, or the fading the Gravity er Wilghti 
BN. 5 ; 


| | PR 0 P. I, 5 F 
To find the Gravity or Weight, of any 8 of any of ti 
5 


Solid or Liquid Bodies, mention d inthe following Tall. G 
It would be too tedious to lay down particular A Dr) 
: logies, for every one of theſe things; I ſhall therein; 


(here) exhibit a brief Table of Centres or Points on th 
Line; by which, and the following Rules, the Grar 
or Weight of any Body, may be obtained, with gr 


Names of the solid Inches: Centre tor | 
Solids andſ in 1 Pound] Square is | Round is | 
|; Liquids. 4 Averd. | at 
rW [Gold 1.7212 1.213 | 1.368 . 
n Quick-filver. | 1.84018 4 1-356 | 1.530 | 
* Lead. 2.36943 1.539 | 1.736 | 
— | | "I 
i Iver. 4 . 8 2.65413 N 1.529 132 
. Copper.” |. 303329 | b74t: | 1.964 | 
1 Caſt Iron. 3.67920 | 1.938 [ 2.163 
* lin. I. 3.58036 [ 1.919 2.164 
5 | EE: 3.024 3421 [ 
—. 13:29257 | 3645 | 4113 | 
ee. | 1840213 | 4.290 {| 4-840 | 
alt-Water. | 25.27128 | 5.020 | 56791 | 
Cieee, | 2704000 | 5,200 | 5.856 | 
-W- „ | $.260-| 5.533. 
; >| 27,663758 | 1 7 
tet or Wine. | 7 e 1 
„oe 3.66839 3.37 [6.247 R 
Iry Oak, 3385891 5-988 | 6.755 | 
. 


[ 


Chap, VIII. Staticks;. | 


The TABLE. 


The uſe of the Preceding Table. | 
The Table is too plain to need any Deſcription + And 
o its uſe, obſerve the following Rules. — 5 
(1.) If the Body whole Gravity is requir'd, be either 
dz in the farm of a Cylinder; or a Liquid in fuch 
2rd Veſſel; then, in the firſt Column of the Tab] 
the Name of the Bod | 
2pain{t it in the 4th. Col 
bg thus found, 


_ 
7 whoſe weight is requir'd, 
— umn is the Centre: which 
sche | 1 | 


: N 1 General 


* 


this i 
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General Rule. 5 


Extend the Compaſſes from the Centre, to the hi 

eter of the Cylinder in Inches; that extent bei 
turn'd twice (the ſame way) from the Length in Indy 
will reach to the Weight in Pounds Ayerdupois, 


Nui. 


Let it be requir'd, to find the Weight of a Chel 
whoſe Diameter is 20 Inches, and thickneſs 4 Indy 
Here the Centre will be found to be at 5.966, ard fr 
thence the weight af the Cheeſe will be found to 
46.496 Pounds, 7. e. 5 Nails, 6 Pounds and about ah 
- + (2.)Bar if the Body to be eighed, be Elliptico-Cyl 
drical, (i. e. if the Baſe of the Cylinder be an Plliph 
then-reduce the Elliptical Bafe into a Circle, (by Prop, 
Rule 4, of Chap. 5. of this Book,) and then pro 
as before, otherwite work by the Second Pag of t 
Rule but now Quoted; only for Solidity ic 
read Gravity (in Pounds Averdupois ) in this: ob 
ving alſo, that the Dimenſions be given (all) in lad 
This necdsno Example, 5 
3.) If the Body whoſe weight is ſought, be citha 
Solid in the Form of a Square Priſm ; or a Fluid conti 
in ſuch a Figur'd Veſſel; then in the firſt Column of 
Table, find the Name of the Body, whoſe weigh 
requir'd, and againſt it in the third Column, is the0 
tre; which being found, this is the General 
„r 
Extend the Compaſſes from the Centre to the ide 
Inches) of the Baſe of the Square Priſm; that I 
being turn'd twice (the ſame way) from the lengtl 
Inches) will reach to the Gravity or Weight (in fr 
—— ² Q 


— 


vp: VI ſſl, 57 


© Examples 


If a piece of Green Oak, be 10 Inches Square, and 
g Feet (i. e. 120 Inches) 1 on ; what is the 8 8 
Weight thereof? Anſ. 406.3 8 Pounds Averd. For 
by obſerving the Rule) the Centre for Square Green 
Pak, is found to be at 5.434» and from thence, the 
eight of the piece propos d in this Example, isfound to 
* 38 Pounds Averd, 
4.) But if the Body to be weighed, be Oblongo- 
ciimical, Li. e. If the Baſe of the Priſm be an Oblorg, 1 
Reduce the Oblong Baſe into a Geometrical Square, 
by Chap. 5. Prop. 1. Rule 2.) and then proceed as in 
ule 3. of this Propoſition, Otherwile, Work by the 
ond Part 6f Reale 2, of Prop. 1. of Chap. 5. only 
oer Solidity tbere, . read Gravity bert. 


lt the Body. whoſe Weight is requir'd te Po- F 
gonio-Priſmical, LI mean if Bafe of the Priſm 
a Regular Polygon, ] then reduce the Polygonial 
nc, into a Geometrical Square (by Chap. 1. Prop. 8 2 
then proceed by Rule 3 of this Propoſition, 


(6.) If the Body (whoſe Gravity is fo be of 
by other Fig. are (regular or irregular ;) then, 
; — in Inches, by Chap. 5. and then by th 
hed dein this Jay, 9 Number (in the ſecond 
dumm) againſt the Name of the Body, is to 1; ſo 
the Solidity of the Body in Inches, to its Gravity or 
eight in Pounds Averd. 


Example. 


How much will a. ſolid Foof (i. e. 1728 Solid 
y -— 2 Oak, Weigh ? Anſmer, 1 
* Aver 


N3 * 


N 3 PG. 


_— RS Gs Book ll. 
Ne ( ene gage thou halt 108 Propofiti 
ons comprized in this one, viz. 18. i 
c Cylindrical 4 5 W q 
Elipticol-Cylindrical 


| : T _ : Priſmaticalll. . 
Gy o: bf Oblongo- Priſwatical Sola, Saia . 


D Doligonio- Priſmatical 
Other Figur d 
e Lead, Bier vant Hammer'd 100 Oc. 
. > . | P. R O os. II. 
EFT, cefite (of the eceding Propoſit 
115 N Gas I 1 (f, oy F 2 
5 Tl. 1. U. E. 


Find by 1 ns Propoſition) the Gravity in 
Pounds Averd. which reduce into ene Troy, by 
mm 9. of min 


Ocherwit, — 
: Work b by the Rules of the precedi ing Dipatce, on- 
ly make uſe of the Table in this. 


So here (alſo) are 108 Propoſitions, and all reſolve 

ble from the Table in this (and the Rules in the preced- 

ing) Propoſition. I have ſo largely handled the pr 
cone Propoſition, that I need not ou ys more in thi 
bat ool * the | 


44 $539 6+ F; 


TABLE 


th 


Names of the Cubick In. Centre for © ! 
Solids and Square Round |. 
 Flaids, is atis at 

Gold. 1 1.100 | 1.240 | 

Quick-lver., 1.51248 1.230 1.387 

Lead. oY | 1395 1.574 

8 1.476 | 1-666 | 

Copper 1.578 1.781 

Hanmer'd Iron.“ 2.8 1.674 1.889 7 

Iron. "Fl i | 1.738 1 rote 5 

r 490 [1.32.1952 
larble. . | 7:51728 2.747 3.553 
| Common Stone, | 10.926540 3.304 | 30727 
| Honey. ' 1512504 3.889 4.387 
[alt-Water, 20.770 22 | 4.557 . 
| Cheeſe, | 22.22456 4.214 [318 
| 25 ter Crt * r | 

off © wine. > | 2273736 | 468 | 

dry! 5 

e bry Oak. 

pre Wheat. 

5 


Erving any two. Bodies nun- d in the Table) both of the 
Jan? Magnitude, together with the Weizht of one of 
bem, To find the Weight of the other, * © 


This Propoſition may be ſolved from either of the 
edirg Jab les in this Chapter. This being pre. nis d, 


rbe 


The RULE, 


As the Number (in the ſecond Column of the Tabk 
2a the Body whoſe Weight is (ought, is to the 
umber againſt the Body whoſe ' Weight is knoyn; 


ſo is the Weight known, to the Weight ſought, 


If there be a Maſs of Gold weighing ro lb. Hy 
much will a Maſs of Silver (of the ſame Magnitude 
weigh? Anſ. 5:541b, Averd. or 5.05 lb. Troy. fr 
As 2.65413, to 1.47212 ſo is 10 lb. i the Weight oft) 
Gold were given in Averd. Weight), to 5. 54 lb. th 
Weight of a like Maſs of Silver, in the ſame Weigh 

And, As 2. 18 148, to 1.20996; ſois 10 1b.(if the Weig 
of the Gold were Troy Weight, to 5.05 Ib. the Weigh 
of the equal Mals of Silver, in Troy Weight. 

This is plain, and needs no more Examples: at 
by the ſame Method may go06 Propoſitions be ſolve 
from each of the preceding Tables in this Chapter 

view 1) for each Body nam'd in the Table; e. Z. 
knowing the Weight of any Maſs of Gold, or Guid 
filver, or Lead, or, t.) To find the Weight of ali 
and equal Maſs of any of the other Bodies. So th 
this Propoſition contains in the whole, 612 differs 
Propofitions, = . 
„ ROME I. 

Havuing the Magnitalle in Inches) of an) Body, (mention 
_._ the fllowing Table;,) To find the Weight thereof 


©» Pounds Averd.) in Air, Ojl, Fre. Mater, Salt-Wat 
Bu # Nicks. 


—— rim 
L 6— 1 4 


re rn oc a ww; 


<< HO Oo 


[ 


_ 1 | 
_ Staticks, 


Chap. - | 7 141 
The 'T A B L E. _— 
2 | 1 1 Solid 1 (in es | | | 
| . | | Averd.) when Weigh d in 
12s 15 iy el hn Air. Oy], Freſh-Watet. 5 
1 757929 | «64669 ⁴ 64315 
Quick-ſilver. | 354342 51082 50728 
„ 42204 38944 38590 
| Silver, | :37977_ |_-34437 |_34963. | 
Copper. 32967 297% 29352 
Hammer d Iron. 29420 ñ 26060 25700 
Caſt-Iron, | 27182 23922 23568 
1 22171 |_-23911 [23557 
Marble. 10933 07673 07319 
Common Stone.. 07523 04263 02909 | 
Honey. | 55434 2174 01820 
Salt-Water. - 03957 |} voz | 00343. U 
Cbeeſe. .03698__ | .00438 | .oo084 | 
- tei . 3 1 "I I-47, 
der Wine” | 93914 | 50354 | 00000 
Green Oak. _ «03336 * ©0126 00228 
Oy l, * 5 03250 00000 00354 
Dry Oak. 02788 00472 00820 
Wheat. | £258 | 09672 K 


4 Continuation of th preceding Table. 


— 

„ Weight of a Solid Inch Cin- Paus 
ü . Averd.) when Weigh'd in | 
—— | Salt-Water, j Honey. IIc 
ny | +3972 | 62495. | «13567 | 
|. -50385- | «48908 ]: coco | 
38247 367% | +12138 | 
| -33720 | +32243 | __ +1665 


— 2 


5 | 29010 J 27333 | +21375 
on. 2 25363 623 86 1 25022 
23225 21748 27160 


nee 
. 8697683499 434% 
03566 | ,02089 . 

| 01477 | .cooco | 48908 | 


" 00000 | 01477. | +5038; | 
£0259 | 017356 | 50644 | 


01820 | «50728 


* «DO571- | 02048. 30 90 

0069 7 | «02474 | +51092 
0116 | 02646 | 51554 
01369 J 02846 4144 


2 2 Rule for Solving this Propoſ 

W * 17 - 1 the Reader to | 1 
Votes (1. ata ies being weighed in a Fluid, 
(as Oy}, or. Water, or, Wc.) are lighter (than when 
weighed in the Air) by a Maſs of that Fluid equalin 
Magnitude to the given Body. e. g. a ſolid Inch of Lead 
(which as the preceding Table ſhews, weighs inthe Air 
42204 of a Pound) when weigh'd in freſh-Water, wil 
be lighter, by the weight of a Solid Inch of the Fluid 
(vic. . 03614 of a: Pound) ſo that -it will weigh in fret 
Water but. 3859 of a Pound. 91 

b — | (2. 4p, 


up. VI.  Staticks. 13 
62.) That a thing is ſaid tobe weighed i in Oyl, or 
vater, (or Wc.) . when the Scale containing the thing to 
weighed is put info the Fluid; the other remaining in 
e Airs But before the _ be weigh'd is put 
to the Scale, the Scales muſt be made an Equilibrium, 
putting ſome {mall Weights into the Scale of — Fluid. ; 
(3.) That (in the preceding Table) in the Columns 
Oyl, freſh and ſalt Water, Honey and Quick-ſilver; 
Numbers below the Row of Cyphers, ſhew the Ne- 
tive Gravity of the Body againſt which it ſands, e. g. 
the Column of frefh Water, againſt dry Oak, ſtands 
0926 of a Pound; which ſhews that a-ſolid Inch of 
Oak, will weigh | in freſh Water .00826 of a Pound 
lexative 3 (i. e. . 00826 of a Pound leſs than nothing) 
00826 of a Pound added to a ſolid Inch of 
Oak, will make it equa ly heavy with the Water 
d (wim level with the Surface thereof. 

Theſe things being known ; 5 the Propoſition ſolved 
the following 


voy 
—— —— — rer——_ 


I 


— ——— —y— — 


. —¼— ³ — 


E 1 . pr 47 20) Wy cc, — 


RULE. 


iy, 28 1 folid Inch of any Body, is to its Wei 
dir, Oyl, Freſh or Salt Water, : (Buch or Salt | 
(which the Table plainly ſhews,) ſo is the Magni- 
le 9 of the given body, to en ia the 


8 | | ak — 


w N 


— 


Juid, Latthero be a Maſs of Lead, containing in Magnitude | 

ben id Foot, or 1728 ſolid Inches; What is the Gravity 
. 

1 na thereof in YE 15 War? Anſ. it wilt 

> Air Air 729.29512 # Pounds, 

wil in I en Water 60099 52 + ON 


e {eg 
Thus, by A fame. Method may 108 different pro- 


ions be {olyed » Vize 6 for fe different kind of 
Body 


—ç requir'd, (which weights of a ſolid Inch are eaſily found i 
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Body mention'd in the Table. And the Table and Rule 
are ſo plain, as not to need another Example. Yet, lea 
the Reader ſhould be at a loſs, in finding the Negative 
_ Gravity of a Body, in a Fluid ſpecifically heavier thay 
it ſelf; Iſball add the following W 


Example 3. 


Let there be a piece of dry Oak, containing in Mag- 
nitude 10 ſolid Feet, or 17280 ſolid Inches; What is the 


Negative Gravity thereof in freſh Water? or(which is the þ 
| fame thing) what at, 0h will it bear before it fink? b 
Anſw. 142-7328 Pounds. 1 


For, as 1; . 00826: : 17280! 


142.7328. 


E 


* % 


Having tbe Weight of 4 Boch in any one theſe Fluids, vn 
Air, yl, freſh Water, ſalt Water, Honey, or Quick 
. ſilver ; tofind its weight in any of the other. 


VVV 
As the weight of a ſolid Inch, (of the given Body 
in that Fluid jn which the weight is given, is to the 
weight thereof, in that, Fluid in which the weight 


the Table in the preceding Prop.) ſo is the weight of the 
Body given, to its weight requir d. 


W e Example 2. 
I there be a Maſs of Lead which weighs in the Alt 
100 Pound: what will the ſame Maſs weighs in Fre 
| . e ( ary” N Rue in this, and the Tableit 
ne -Freceaing Trop.) lay, as . 42204: . 38 590 :: 100 
91.436 the Anſwer requir d. vY 105 a 10 
 _ Thus by the ſame Method, and Table, may 6540. d 
ferent Propoſitions be ſolved, viz. 30 for every ofth 
different Bodies mention'd in the Table, e. g. Th 


It. Staticks 
hap. VIE | wo fattc ". R 
as Fi WAESEE $718 2h 
| 3.3 hg i "ll '. 


wht of a Body may be given in < 


quird in any other of theſe Fluids. 
Hoey) of any quantity of Meral compounded (to any 
unn Proportion) of any 2 of the Metals mentioned in 
in the preceding Table. = | 
Fay, as the weight (expreſt in the Table in Prop. 4) 
a ſolid Inch (of one of the Metals) in Air, is to the 
ight of a ſolid Inch (of the ſame Metal) in the rc- 
rd Fluid; fois the weight (in Air) of the Quantity 
that Metal in the compound Maſs, to its weight in 
tequir d Fluid. Hh” ; 

By the ſame Method, find the weight (in therequir'd 
d) of the other quantity of the other Metal, that 
poſes the Compound Maſs. The ſum of theſe two 
[eights, is the weight (in the requir'd Fluid) of the 

1 Maſs of Compound Metal, | 

Example, 
poſe a Metal compounded of 11 Ounces 

penny Weight (Troy) of Silver, and 18 Penny 
eth of Copper; (which is now the Standard for 
crling Silver Money in England; for 1 Pound of 
r Money contains but 11 Ounces two Penny weight 
ine Silver, the other 18 Penny weight call'd the Al- 
being Copper.) How much will one Pound there- 
weigh in freſh Water? Anſ. 10 Ounces, 16 Penny 
Fit, 16 Grains Troy, For according to the Rule, 
h (from the Table in Prop, 4.) As . 27677, to 
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34062, ſo is 5328 (the Grains in 11 Ounces two pe 
d weight of Silver) to 4316 Grains, the weight of the pu 
Silver in Water. Again, I ſay, as. 32967, to. 2935330 
422 (the Grains of Copper in one Pound of Silver . 
ney) to 384 Grains, the weight of the Copper in Wat 
Then 4816 Grains added to 384 Grains, makes 520 
Grains, equal to 10 Ounces, 16 Penny weight, 1 
Grains. „ Ae DER 190 75112 I, g 
By the ſame Method may 60 different Propoſitions 
| Solved, viz. To find the weight (in Oyl, freſh Wat 
falt Water, or Honey,) of any of the 15 Compoy 
Metals, may be made out of ſome two of theſe ſim 
Metals, vis. Gold, Silver, Lead, Copper, Iron, Tin, 
: | CRE HE” - 
To find the Weight of any piece of Silver Money, in . 
,,,, Ce ER ans 
Say, as 5900 (the Grains in a Pound Troy,) is 
5200 (the weight in Grains of one Pound of $ 
ver Money, in freſh Water) ſo is the weight of a 
piece of Silver Money, in the Air, to its weight 
This Propefition may be uſeful to detect Counter 
Money. But ſince its weight in Air, is to be the Da 
(or thing given, ) I ſhall here Exhibit 
A Table of the weight of Engliſh Silver Coines, 
5 5, 2 d. the Ounce, according to the Statute, 


| ES I Weight in. Troy. Gui 

we {6 Coines Names. Tw. K Grains. Grains ali jc 

{Five Shilling Piece, | 19 |, 8.52 464. re 

Half a Crown, * 4 E 9 16,26 | 232, Spar 

Shilling, 3 | 20-90 92.90 

Six · pence. I | 22.45 46.458. . 
Groat. 68 30.5008"! 

Three · pe ncde. l o | 23.225 | 23-2900" 
Lo.-pence. 1.1748 | 154 

Tet —— => zo * 


Sh $2 2 2 
eee 1 p. vi. 


fd the Weight ＋ any Piece * Gold cus, ann | 
Water, | 


3 K* U K. 


Gy, 38 5760, ( the Grains in one ww Troy, Dy is to 
33 (the weight in Grains, of one Pound of Sterling 
pd, in freſh; Water ;) fo is the weight of any piece of 
id Coin in the Air, to its weight in tieſh Water, | 
This Analogy ſuppoſes the Gold Coin to be alloy d 
th Silver, 3 hut if it be alloy'd with Copper, the 8 
ker inthe 2 5 muſt be hk: $626... | 
" Example. 73-4 
What will a Guinea piece weigh in freſh Water, its 
ght in Air heing 129 Grains, and d with Silver: 4 
8 Oraiss. For, as 5760 3433. 1297 9 
| | 6 
The weight, « off a G04 Coin in the Air; eng be 
unn in this Prop. I ſhall here add _: 
ATable of the weight of ſome of the moſt uſual of 
i, currant in | England. £5 


! : 


inez | Coines Nat S. "Warr" in ( TT | ; 
= ——ů Rae Drs d. w. & Sr. Gr. alone. 
une a. C | 
Jacobus 225. 41 va 3 8 | _ | f 
Ch. br Ja. 20 B33. 5 180 138 1 
French fol. Pf "ud -þ 
E EE 


— 


F Nen will alſo be very aſefult to Detect alle 
iterfeir Money. For if you ſuſpect the Goodneſs. 
nf piece of Gold or Silver Money; weigh it in the 
and (if ho!ds weight, On if * ht by this 


or 
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or the preceding Prop.) how much it ſhould weighi 
Water; and if it -_ with the weight before found 
then is the piece of Money Good, (i. e. true Metal x; j 
- ought to be,) otherwiſe not. But tho” the Money 
good, yet it may be too Light; which whether it bee 
not, its weight in Air will ſnew. = 
But for the readier detecting of Falſe and Counteri 
Coines, I ſhall here add © l 8 | 
A Table of the Weight (in freſh Water) of all ti 
moſt uſual Gold and Silver Coynes, at this time curry 
in England. 1 . — 


De! 


JI 


P "OY 


RO Ont nn" Wa in (Troy 


„ . 7 
"LET. Coines Names. . w. & Gr. Gr.alon 
Tone, TT er 

Jacobus, 22% 1 21.4 } 14.40 
[3 h. 9s 20 Ss - 10.1 — 
renc D: 8 * £ 
| [Five-Shilling Piece. [17] 11.2] 415. the 
Halt-Crown, 1 9 17.6 2090 
g | 3] 11.8] $3.6 
1 11 39] 279M 
hree-pence. ol 20.9} 209 4 
TI'wo-pence., __ | o[ 13.9) 13-9 Wir 


To reduce P Jo \ in pound, J A 
e Pann IN in, Pounds Am 


This is a double Propoſition, and may be Solved 
by this double „ 


FCC 
i eee of! 
"A 18 Nö r * Number 2 1 


jap. VII. — „ 


al ft 
roy Averd. 
„ ö hve e of eber e 
„ 0 
dec 1 Kanne. : 
ns 145 rod, Tone» hove many Pounds - 
S 
Arerd. + - WES > 
ma Troy at's 2; ; * 
PRO P. : 
reduce Ounce 1225 into Ounces Bo. d. : 


This pr ropoſi tion is alſo Two-fold, and N be folrgs | 
Fig wo- fold 
nary. 


Laage f b. Gs is any Number of RY” = dF 


ner of Ounces Troy Nera th thereto.” 3 
5 Example * + f | 2 ; | 


146 2 
i * Ounces ves how many Oe 


. We 


PROP, I, 


E 
Havin the 7 Diameter 

PF * Side (i in Inches ) of 2 

ed be or S _ Þ 


Patonick B 3 of any of the Mettals, or Stones, 


t 
x ee in ug following Table; to find i its Gravity: or 
llere being 16 propoſi itions compriz'd in one 

it would 
too tedious to hy down all their: WY Ar 
e ä | 


Book. I, 


4 
53 8: 


-M_ 


I ſhall therefore (according to my uſual Method ) exhibit 


* 


* 7 


8 


A 


\ 


2 Brief Table, from which (not only) theſe 60 (but al 


many other) Propoſitions are eaſily deducible. 


15 


= = ca = E OnoSe2 acdc SYTEHo.s 

— 8 8 a, The Weight (in Pounds Averd.:pore) of a f 
[The Names of Globe, Tetraedr. Octaedr. F dr. Icotae Ode d 

the Metals and] whoſe whoſe tide [whoſe ſide] or Cube, whoſe {| wwictd 
Scones. I Diameter is one ö is one [\whole ſide (ide is ore in one 

5 is one Inch. uch. is one Ich. liche. 
VCC 
Gold. 3582 0800532020 57929 1.489199] 5920547 | 
Quick-bilver.. | .28464 | 06404 23616 54342 1.18557 | 4.16427 
Lead. l 22107 04955019805 42204 | 0.92076 | 3.23414 
Silver. 14 „19735 04440 [17760 [37677 0.82200 2.88722 | 
Copper. | 17268 | 03886 | «15544 | 32967 | 0.71923 2.52630 | 
Hammer d Iron. .15357 | 5 1382029320 0.63967 2.24682 
Cuſt Iron. 14138 1281227182 | 0.59302 2.08295 
Tin. 14231 14808 [27171 0.59279 | 2.08214 
Marble. 1 05726 0515210933 0.23851 | 0.83781 
Common Stone. <0394t . 00886 03544 | 07523 | 0.16413 | 9.5250 
Gold. 43291 «09940 | 38960 +82647 | 1.80311 | 6.33336 | 
[Silver . | +24011 | ©5403 | .21609 | «45840 | 1.00009 | 3.51280 | 
|. Becauſe Gold and Silver is commotily weighed by Troy-weight 

each Figure of t 


bap. Ys": ; | Staticks. 18 | 
A Deſcription of the preceding Tabfe 


17 12 altogether Superfluous ; the Table bei . 
m of it felt. 1 hall therefore only fay, N 


| 2d Column exhibits 
13 BY oc, Columns entibie F: the Weight of 


1 Oaicdron; ac; > («hoſe Side N. 


of Gold, Quick-ſilver, Lead, Wc. 
a arcs of the Nyeſita im this Propoſi- - 
u, may be cably found. by the following | 


Ne 


When the Weicht of N an, Platenie bod * of Gold, 
; Us, is requir'd 3 firſt find (by the preceding Table) 
45 Globe, (whoſe Diameter is one Inch! 
weight of the giv. Plat. Body, whoſe (ide is 1 In. £ 
the giveri Mctal, Then, the Extent of the Compaſſes 


n one; to the 1 8 in Inches of the 


—— whoſe weight is requir'd, will reach, 
ing three times tu'n'd (the ſame way) from os 
eight fo and in the Table, to the weight of the Body” 


uir'd, 

Example I- | 
vppoſe n is a Globe or Bullet of Leads. whe 
meter is ten Inches; What ij the Weight thereof? 
L Firſt, I md (by the Table) the Weight of a Globe 
Lead, one Inch Diameter, to be. 22407 of a Pound; 
ſrom thence I find the Weight of the given Globe 
lead to be 22 bog Pounds: Averdapoize, -- 

Example. 2. 

What will a eee. (or Cube) of Gold Weight 
ole ſide is 12 Inches? Anſw. 1173-813 Pounds 
erdupoizs | 
Theſe two E car ples are ſuffient (I think): to ex 
In the Rule to any ordinary Capacity. And by ch 


ame 


| 151 


t 
0 


— 
— — 


) 29019 A UT 


dipa2A%w svuneaꝗ u! 


12 4210 


1 ap>dC M 


— 
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ſame Method .of Working, may 60 different Pro - 
ons be ſolved, viz, To find the Weight 

G'obe or Platonic Body of Gold, 1 fiver, Lo 10 
Silver, or, Vc. | 


"PROP. XII. 0 


Diameter a Globe 
Hwving the 4 Side ' of 1 Platonic Bad P 
' any of the Metals or Stones mention'd in the Table in 


Prop. 2.together py its weight 3 to nd theWeight of a bi 
and equal J Pla Platonic Bod "I 5 6 am other Metal 


Stone mentioned i in the 701 W335 5 14 


Lene a. ths (the Table) ofa J Glo 
of that Metal whoſe weight is given, is to the weight 
(in the Table) of A fh N of that M 

2 Platonic Body FDat Meta 
whoſe Weight is requir d; ſo is the weight of the 


158 Body * 1 55 to the  Woght of he 


Globe. 
Platonic nc Body Þ requir'd, 
Si: 


7; there be a Globe or Bullet of Lead, weighiny 
221.07 Pounds; What will a Bullet of Silver of th 
ſame Diameter weigh? Anſw. 197.35 Pounds. Fe 
| As. 22107 1 19735: 221.07: 197.35. 
Alter the ſame manner, and by the Ene able | 
542 different Propoſitions be ſolved, viz. 90 for ex 
different Figure i in the Table, e. go there 2 be give 

old. 

the Diameter and Weight of a Globe of O Quick. . 7 
Lead, Oc. ? 

to find the Weightofa Globe (of the ſame Diameter) 
any of the other Metals, or Stones mentioned Ly 


Table; which makes 9 Propoſitions for each Metal and _ 
done in the Table; and they being 10 in Number, it 
makes 90 for each different Figure in the Table; and 
there being 6 of them, (viz. the Globe, Tetraedron, 
92k es in the Whole 540 as was ſaid before. 
us (kind Reader) I have given thee Rules for the 
Solution of 2151 Problematical Propoſitions in Sta- 
ticks, And many more Rales may be eaſily deduced | 
from the Preceding Tables of this Chapter: Bat I had 
hougnt, wholly to omit them; not only (tho chiefly) 
for Brevity's ſake ; but alſo, becauſe they do not ſo pro- 
perly belong to Staticks, eſpecially as it is here con- 
der d under the Name of Barytometry. But fince 
lome good Authors, have not ſerupl'd to admit them in- 
to the Statick Art; I ſhall here give ſome brief Hints, 
t the moſt uſeful of them. e e reg F 
I, From the 2d Column of the Table in Prop. i. may 
18 Propoſitions be deduced, viz. To find the Magni- 
etaede (in Solid- Inches ) of any Body { mention'd in the 
able) whoſe Weight is known. And this is done by 


e ; 
Ly, as 1 Pound (of any Body) is to it's Magnitude in 
lid-Inches (which the Table plainly exhibits;) ſo is 
Foy other Weight of the like Body, to it's Magnitude 
; Fb. L fh Þ Colunm of the ſame Table, 
| 1 35 N Propoſitions be deduc d. vi, 0 for find» 


- 4. Diameter of a Cylinder N r 
e fr re Prilm P of any Body 


nention d in the Table) whoſe Length and Weight is 
yen; (and this is done by dividing the Space be- 
een the given Length and Weight, into 2 equal Parts; 
applying that Diſtance the fame way _— 


„ cane, "i 


8 "Centre, it il reach tothe A Pee And 


18 for finding 1 the Length of a Soles 8 of any 


: Bod (mention d in the Table) bol * 


and Weight is given. And this is done, by extend - 
FO! the Compaſſes from the Centre to the giren 

tae... * and turning that diſtance twice ( the 
contrary way) from the siven Weight, _ will reach 
to the Length requir d. 
4. There may be rlike Number: of like Propok itions, 
deduced frem the Table in Prop. 2, when the Weight, 
is giyen in Pounds Troy. 

5. There may (moreover) be 305 Propoſiti tions de- 

due d, from either of the Tables in the firſt and ſecond 
Prop. vin 

By haying the Magn' tudo and Weighs of any Body, 
(mention'd ; in the Table) to find the Magnitude of any 
other Body, (mention d in the Table) of the ſame Weight 

And this is done, by ſaying, as the Number in the 
2d. Column (of the Table) againſt the Body whoſe 
Magnitude is given, is to the Number againſt the Body, 
whole: Magnitude is ſought 3 So is the Magnitude given 
to the Magnitude ſought. 

6. There may be 108 Propoſitions, deduc d from 
the Table in prbp. 4th. „ig. 

Jo find the - Magnitude (in Inches) of any Body 
q mention d in the T able ) Choſe Weight is given, | 
— Oyl, Freſn. water, Saltwater, Honey or Quick- 
| ver. 5 
And this is done, by ſaying, as the Weight (found 
in the Table). of a Cube-Inch of the given Body, is t« 
13 ſo is the, Weight of the given. Body, known, to it 
Magnitude (in Inches) ſought. _ 
7. From the Table in. Prop. 11. there may be 0c 
Propoſitions deduc' d. via, Ty 


Chap, VII. _— No 155 
5 iameter of a Globe . | 
To find the Vaidect a Platonick- Body * (of any of 


the Bodies mention 'd in the Table) whole Weight is 
own, or propoſed. | 


n 

And this is done, by Dividing the Diſtance between 
Globe : 

4 lh Weight (foundi in the Table) of a PlatonickBody F 

ren "hoſe IS. Side 2 is 1, and the [Age of the given 


G 5 
ood" BY Timo 3 2 cqual Parts: 3 and apply. 


ing that Extent Tof the Compaſſes) the fame way 


rom 1, it will reach to the . 7 on) the 
0 Globee on | bs 
Platonick-Body 5 >requir d. 


8. There may allo, be 540 other Propoſitions de- 
tuced from the Table in Prop. 11. vig. 


iam. a Globe 2 
By having the E Side For any Platonick-Body > 


oht any of the Metals or Stones mention'd i in the Ta le; 


gether with its Weight; to find the RE got of 


Globe of the ſame Weight _ 
y other Ie, and equally ry. Body S of any 
ff = other Metals, or Stones mention'd in the 
ladies 


And this i is done by ſaying, as the Weight (in the 


ble) of a J Globe | ay T of that Metal whoſ, 
Diam, le 


gde wh requir'd, is to the Weight (in the Table) 


h Diam. 7 
f a Rag ob” dy der that Metal who 138 Side 5 1 


Diameter 
Iren ; {fo I Oy Ter the Sc Side 


| 
; | 
6 Se 
a 7 


—_— - 


e Timeometry, or the Art of finding the halte or Wii 
H of Bodies, 335 V 5 


„ A 0 b. U. 
neter IT Sterling Gul, 


oC T Sideef a Platonic Body 3 
er Silver given (in Inches, ) to find its Value or Worth, 


n N 
Extend the 8 2 15 

0 . F 18 

rom 1, to the J Sde * 2 * 


( in Inches ) of the given 
Ge 1 . 5 
Pla. Body , the ſame | 
Extent being turn'd three 
times (the ſame way) from 
the reſpective Value ( found 
in the Table) of | a 


Globe | p 
Plat. Body > We: 


*I 
u 
oyoq 


re 


eee 
reg gu; 


Joya | *Jotuet 


| 7575 7 
611þ$$L4*Þ 2 
u · ui ur | 
$1 9py | vor || 
1 UOAP | . 


5 
51 aPy 
ao 
uoap 
O 


F Diam. } ; ref B 
48 is one Inch; RE * 
an) |S - 

ee Valor reif 
the 1 1 E .* 5885 
quir'd- 5 3 oo] SS 
_ ., Example, © 85 Moby 
What will a Hexaedron ES n 
Cube (whoſe fide istwo. |," Eo 7 © 
inches) of Sterling Gold be. |® © | S 5 
worth? Anſ. 322.8096 |S =| .f. 88 3 
Pounds. For, in the Ta- F VS 8 1 


ble, I find the Value of a Cube ( whoſe fide is one Int 


sterling Gold to be 40.35 12 Pounds; whence 
xking by the Rule) I find the Value of a Cube (of 


ut is 322 J. 18 5. 2 d. 


different Propoſitions be ſolved. This (being ſs 
in) needs no more Examples, only I think it not 
„ SET RS 
Vite: (1) That by Sterling Gold and Silver, I mean 


r Engliſh” Coines are made of, viz. ſuch as is alloy d 
th a certain Quantity of baſer Metal, according to 
Stardard. 3 I 9 7 ww 


y, 11 Ounces of fine Gold, and 1 Ounce of Silver, 
Copper, call'd the Alloy. The Antient Gold Coines 

alloy d with Copper, but the more Modern ones 
Guinea Pieces, 4c.) with Silver; which is the Rea 
why thoſe are of a red, and theſe of a pale Yellow. 
d thus alloy d with Silver, is by ſome Authors cal. d 
wn Gold; and now the Value of a Guinea Piece 
lich weighs five Penny Weight nine Grains) is by 
| of Parliament ſettl'd at 21 5. 6d. And on this 
und, the Column for Gold, in the Preceding Table, 
Calculated, NN 
3) The Standard for Sterling Silver is 11 Ounces 


Sime A. 24 1 


now (by the Statute) valu'd at 55. 2 d. And on 
Ground, the Column for Silver, in the preceding 
e, was Calculated, 

Our Gold Coin is of equal fineneſs with the Spa- 


Neroli 


pod! 


8 


bmuch Alloy imit as the French or Dutch. 


N . % AS 


-LID 


— 


Authors) was firſt Coin'd according to the forego- 
dandard, (mention'd in Note 2 and 3) at a place 
ic Ins Sterling, (whence it - call'd Sterling PX - ) 


8 


4) Whoſe ſide is two Inches to be 322. 8096 Pounds, 
zy the ſame Method, and from the ſame Table, may 


t pure Gold and Silver, but) ſach Gold and Silver as 


(2) The Standard for Sterling Gold, is in the Pound 


eny-weight Troy of fine Silver, and 18 Penny- 
at of Alloy of Copper. An Ounce of ſterling Sil- 


french, and Flemmifh ; but our Silver Coin has 


Our Engliſh Money {according to our moſt Mo- 


* 


en | Grometry. Boch l 


d, ollrigbt a Saxon King of Northumberland, about 4 
Years ſince, At which time one Ounce I roy of Sily 
was divided into 20 Pieces, and ſo eſteem'd 20 Prng 
that is each piece a Penny, (hence the. Part of 

Ounce is call d a Penny-weight,) and ſo it contin 

till King Zenry the VIth. who valu'd the Ounce at 30 

then the former Pieces or Pence went for 12 d. till K. 

| Edward the IVth. when the ſame Ounce was value 
40 d. ſo that each of the aforeſaid pieces went for: 
Then King Henry the VIIIth. valu'd the ſame Ounce 
45 d. and ſo it continu'd till King Edward the VIth. 2 
n Elizabeth, and then the ſame Ounce was val 

at 5 d. ſo that every Penny Weight was in Val 
Tet 21 

8 (6) From what hasbern ſaid, SR, that of St 

ling Gold, 


OT 3 i * 
__ J Ounce 4 
* - Penn y-weight | is ; worth o 


7 Grain O 
And of the Sterling = 


pound 2 
Ounce © 8 
I i dcp 2 s worth 7 oO © 

| — | 0 © 


P R OP. 
1 Having the Weight (in Grains) — any Piece of Sth 
-  Goldoy Silver Goin, to find its Value, 


This Propoſition may be ſolved from the Table 
Note 6 of the preceding Propoſition but it ma 
more compendiouſly done (by the * of N mb 
from the following : 


O Oe 
1 


09 0 


7 


lp. Vu. Staidle,— 55 


TABLE, 
[207 Te Value of one Grain 
| MWeight in Decimals of a 
F | ZI | Pound, is 1 
2 Gold Coin 0.0083 4 
3 Silver Coin lo. ooo ʒ 


The Table needs no Explanation, but plainly exhibi.® 
e Value of one Grain of Gold or Silver Coin” 
kerefore, to ſolve this Propoſition, this is | 
e RUZE. 3 
Gy, as 1 Gramm, is to its Value, found in the Table; 
is the given weight (in Grains) of any piece os 


. od or Silver Coin, to its Value, | 

| ; „ „ 
of Vhat is a French Piſtol worth, it being a Gold Coin 
o equal fineneſs with our Sterling Gold, and) weighing 


Grains. Anſ. 173. 3de14, For, as 1, ,co83, fo 


og to 1632 of a Pound, that is 175. 2d. 19. 


og ve: H hat ſince in the two preceding Propoſitions, the 
o ee is found in Pounds and Decimal Parts of a Pound, 
o ul here ſhewy. | 3 8 N 
) 0A ready way to find the Value of any Decimal of a 


id, in Shillings, Pence, and Farthings.. 

The RULE. 
Double the Primes, it gives Shillings; then take the 
nds and thirds together as one Number, which leſſen 
me, it gives ſo many Farthings, to be added to the 
lings before found. But if the ſeconds are 5 or 
t Subtract 5 from them, (and for the 5 reckon one 
ling,) and reckon the Remainder with the thirds as 
Number, and work as before. But if when the ſe- 
8 and thirds are taken together as one Number, 
exceed not 24, they are not to be lefſen'd by one. 

EL, C 


5 9 55 ar Coolers, —— c.) or the like: and 


* benq Book 
| Thusyou may eaſily find the Value of an De 
T_ FINE 88 Ins * 5 y cimal of 


| | kae 57 ; 
F 0 | 23» VER a 
What 3 iN the Value of 7 4 4 or a Pound * 
; 1 5 662 * V 
w_ 14 5. 5 . | | 
Anſw. < 17 nf | f 
13 


| Thus much nan ſuffice (at this time) for the Uſe 
rhe Line of Numbers in the ticks. 1 come now to 


n a bo — —_— 


3 9 1 B. 
Cnap. VI. \B, 
Gauging by the Line, = 


GR I define to be the Art- of Meafaring | 
Concavity of a Body: And it differs from Mea 
ring the Solidity of a Body only in this, that the n 2 
lidity of a Body is meaſured by ſome Applicative Mee 
ſure ; as Feet, Yards or the like ; but the Concavity Bile 
2 Body is Meaſured by ſome Receptive Meaſure; 
Pints, Gallons, Buſhels, or the ke, 
This being Premiſed; I come now to ſhew how, it 


PLOD-1L- - Wk 
To Gauge any Concave Veſſel whatſoever, by this aſe w 
General RULE. 


L ' When any Concave Veſſel is requir'd to be Gau or 
855 the Figure of its Concavity ; as whithcr it 
Cylinder, (as in a Pail or Bicket, Wc.) the Fruſtum Wiiticr 
Cone, (as in Tubs, Stans, Oc.) a Parallelop don, 0 ble $; 


7 4 


| 5 5 | 
hap, MH. Gauging 161 
s taken the Dimenſions in Inches; find the Conca” 
un Cube-Inches (by Chap. 65. of this Book) as if it 
been a Solid. 3 | 3) 2 | 5 
Having thus found the Concavity in Cube-Inches; 
u may reduce it into Gallons, Barrels, or Buſhels,. 
. by dividing the ſame by the Number of Cube-In- - 
«in each Meaſure, reſpectively: which Numbers are 
in the following | - 


TABLE. 


— 


—Thereisin | Cabe-Tn Cube-in. | 
C( Wine- Meaſure, .- 29-5 226 
Gallon 4 Ale or Beer-Meaſure, | 282 | 282 
C Corn or Dry-Meaſ. 2727 268.8 
\ Barrel of ne VVV 
Beer I tos on 
\ Buſhel, Corn-Meaſure, 22128 | 2150 | 


Note 1. A ) There has been a great Controverſy about» 
x true Number of Cube Inches in each of theſe Gal 
$3 which I ſhall here endeavour to decide. 
(2) The Wine-Gallon, is by moſt Men thought to con- 
n 231 Cube-Inches, yet Mr. Mayne believes, that if it 
e carefully examined, it would be found to be con- 
leſs: And Dr. Wybard (in his Tactometry) pleads 
angly, that it contains but 224 or 225 Cube- Inches 
the moſt, This controverſy gave birth to Mr. Val - 
s Experiment, (in 1688) who eaus d a Brazen Vel- 
to be made, (by Mr. Iſaac Carver, an ingenious 
ockman,) in the form of a Parallelopipcdon, whoſe 
ale was 4 Inches, and depth 14 Inches, (as Mr Gunton 
done that for the Ale · Quart in the Exchequer ;) by 
ich it was found to contain only 224 Inches, for the 
wor in this, exactly fill'd the Standard in Guild-Hall, 
lon, (which is unanimouſly agreed to be the tru: and 
Intient Meaſure, ) in the preſence of the Right Honou- 
le Six ohn Shorter then Lord-Mayor, Sir Baſil Fire- 


162 ü Seonety. Bock. 
brace Sheriff, Mr, Halley, Mr. Hamſtead, and ſeveril 
other Learned and Worthy Gentlemen. This ſett!'d by 
Law, would improve the Crown Revenues ſome I hou- 
ſands per Annum.  —_ Vũʒꝓł 2; 

(3) The Ale-Gallon, was antiently reckon'd to con. 
| tain 2884 Cube - Inches: But by the Care and Painzg 
Mr. Nicholas Gunten, (v. g. Note 2.) the juſt quantity 
of the Ale-Quart, (remaining in the Hands of the Cham 
berlaines of the Exchequer) appears to be 707 Cube 
Inches; that is 282 in the Gallon; and ſo it is non 
agreed upon between the Collectors of the Exciſe and thi 
Brewers; I he. Ale-Gallon in Ireland contains only 217,6 
Cube- Inches. „„ 
(4). The Corn- Gallon, is by moſt Men, thought to co 
tain 2725 Cube · Inches; yet Mr. Mayne believes the 
this Gallon (alſo) if it were carefully examin'd, 
would be found to contain leſs, And the V incheſie 
Bufhel (which, by Act of Parliament for the Mal 
Tax, is eſteem'd a Legal Buſhel, according to the Stand 
ard in the Exchequer, is 18.5 Inches Diameter, and 
Inches Deep: and conſequently the Gallon of Corn « 
Dry Meaſure contains but 268.8 Cube- Inches; and th 
Buſhel 2150 ſuch Inches. 3 
.) That the ſecond Column of the preceding Tab 
 ſhews the Number of Cube- Inches (in each re pecti 
Meaſure) according to the moſt commonly receiv d Op 
nion; and as they are us d by moſt Gaugers: But t 
laſt Column, ſhew the true Number of Cube -- Inch 
(6) That the Barrel of 1 — 4 contains N p 
* Gallons, and ſo the Numbers in the foregoing Tab 
ſuppoſes it. But (by an Act of Parliament, made in tl 
Reign of his late Majeſty, King William the IIId. 
Glorious Memory,) the Barrel of Ale and Beer (in 
Places out of the Liberties of London) are (now) to! 
equal; and to contain each 34 Gallons; and tent 
Number of Cube-Inches in a Barrel will beg 


| this Prop.) be 


6 4 way to Gauge all kinds of. peſſels, and that 
m To avoid Tedioſity, I ſhall here exhibit a brief Table 
Guage- Points or Centres on the Line, by which and 


e following 


(1) That thoug] 


Rules, the Concavity of any Veſſel, may 


ly and ſpeedily be obtain d. 


UP. VIII. 1 Gaugmg. E + 

2 this Rule for Gauging (laid down 
eral, and be withal very exact 

it alſo very tedious. Therefore J ſhall ſhew, in 


PROP, HI. 


* 
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$7 


7.0 e F. n edt al 
co The Gauge (The Baſeor the veſſel | | 
1 Point, for qua. is Round Square is Round is 
HOY e J r e 
- | — IM 18.62 | 16.395 18.496 |. 
by lom-Buſhel, _ 45.563) 52.66 | 46-368 22 
dt 


e of them. 


(2) This being know 


1. This Method of Gauging by a Centre or Gauge- 
int, always ſuppoſes the Veſſel (to be Gauged) to 
ether a Cylinder, or a Parallelopipedon whoſe Baſe 
a Geometrical Square : Therefore, when the Veſſel 
be Gauged is 


neither of theſe, it muſt be reduced to 


n, the Uſe of the Table is very 
J; e. g. If the Concavity of any Veſſel is requir'd in 
Ine Gallons, and the Baſe of the Veſſel be Spuare, the 
uge-Point is at 15. 199, and if the Baſe of the Veſſel 

Round, the Gauge-Point is at 17.15 as the Table 
inly exhibits. In the ſame manner, the ſecond and 
Columns of the Table, ſhews any of the other 
uge· Points, according to the moſt commonly receiv*d 
ion of the Number of Cube-Inches in a Gallon : 

if you woul ] Gauge tru'y and exactly, (accor 


ding 


te. 
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to the Standard Meaſure ,) you muſt find the Gauge. 
Points in the two laſt Columns of the Table; which 
were Ca'tulated from the Numbers, in the laſt Column 
of the Table in Prop. 1. | 
23, If the Veſſel to be Gauged be a Cylinder; (as 1 
Pail or Bucket, or thoſe Veſſels made for Buſhels, half 
Bufhels, or Gallons, &c.) the Dimenſions being taken 
(as they muſt always be) in Inches; this is 
Extend the Compaſſes from the (reſpective) Gaye 
Point, to the Diameter in Inches; that Extent being 
turn'd twice (the ſame way) from the depth or lengti 
in Inches, will reach to the Concavity in ſuch Meaſun 


as your Gauge-Point was for. 
1 4 : Example. 
Let there be a Pail or Bucket, whoſe Diameter is 10 
Inches, and depth 13 Inches, and let it be requir'd t 
find its Concavity in Ale-Gallons. In this Caſe, I er 
tend the Compaſſes from 18.95 (the Gauge-Point { 
Ale-Gallons in a round Veſſel) to 10, (the given Diame 
ter in Inches, ) and turning the ſame Extent twice (th 
fame way Gom 13, (the. depth in Inches) it reache 
to 3.64 Gallons. i. e. 3 Gallons and 5.15 Pints. 


Note: The Decimal parts of a Gallon, are eaſily lip 
| duced into Pints, by Book 1. Chap, 4. Prop. 6. ran! 
4. If the Veſſel to be Gaugcd be the Fruſtum of i Cu on t] 
(ſuch are Tubs, Stans, moſt Brewers Tuns, 4c.) Ne c 
muſt be reduced to a Cylinder; by finding a Mean Dif, ec 
ameter, thus Take the Diameter of the Veſhethe 
art the top, and likewiſe at the bottom, add them ta; 
ther, and take half their Sum for a Mean Dianeter 
by which, Meaſure the Veſſel by the ſecond N Exte 


foregoing, WO, 2 vint t 
I T know. and confefs, this Method of finding a Miftcnt 
Diameter, is not abſolutely exact; but gives the Mamet 
cavity(always ſomewhat too little; yet it is an App in, 
| i = imat il re, 


En n oP 


mation near enough the Truth for common Practice. 
For if the greater Diameter ſhould exceed the Leſſer, by 
of it ſelf, (it will ſeldom do much more) yet this 
Method gives the Concauz'y falſe, (wit. too little) but 
the Ev Part of it ſelf ; which is but one Pint, in 135.5 
Gallons; a Matter of ro Moment ; for in a Veſſel of 
that Capacity, the irregularity of its Figure, caus'd by 
the ſwelling of the Wood, will produce as great an Er- 
tor as that amounts to, For in all (eſpecially large) 
eſſels made by the Cooper; the ſwelling of the Staves, 
akes the Circumference of the Veſſel, rather Polyhe- 
Irical than Circular; and the bottom, by ſwelling is 
ade very extuberant and uneven, and many ti mes, 
omewhat Elliptical; by reaſon it ſwells more by the 
Breadth of the Wood, then by the Length. And ſeeing 
te Circle is of all others the moſt capacious Figure; it 


is 10 Heceſſarily follows, that all thoſe Irregularities, detra& 
dt mewhat from the Natural Capacity of the Veſſel: 
| exWherefore, though the Rule laid down (above) for 
nt fading a Mean Diameter, be not the exacteſt in the 


| . yet I believe it will be often found to be fo in 
fraftice. = Ty Rs Fe, | 
5. If the Veſſel to be Gauged be F1liptico-priſmical, i. e. 
it be an Elliptical Priſm, (viz. the top and bottom be 
lipſes of equal Dimenſions; ) then having taken the 
ranſverſe and Conjigate Diameters, divide the Space 
on the Line) between them, into two equal Parts, and 
> Compaſles ſhall reſt on a Mean Diameter of a Cir- 
6 equal to the Ellipſis; by this Mean Diameter mea- 
the Veſſel, by the third Rule foregoing. 1 
Or elſe Work thus: 3 
Extend the Compaſſes from the reſpective Guage 
vint to one of the Diameters of the K Hipſis, the ſame 
nent being apply'd (the ſame way) from the other 
ameter of the Ellipſis, will reach to a fourth. Then 
\pp'Fiin, the Extent from the Gauge-Point, to this fourth 
imat reach (the ſame way) from the depth, to the Con- 
| TE „ B 
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cavity, in ſuch Meaſures as the Gauge-Point re. 
6. If the Veſſel to be Gauged be the Fruſtum of an 
Elliptical Pyramid; (ſuch I have ſeen ſome Krelers or 
Kives, and ſuch may be ſome large Tuns, for the Rea. 
ſon delivered in the fourth Rule; Having taken the 
Dimenſions of each Ellipſis, reduce then into Circles, as 
in the 5th Rule ; then the Veſſel- is reduced into a Cy. 
linder, by the fourth Rule (of this Prop,) and then tis 
meaſur d by the third Rule. 8 N 
7. If the Veſſel to be Gauged be a Cas&; as a Barrel, 
Hogſhead, or the like; it muſt alſo be reduced to a Cy. 
linder, by finding a Mean-Diameter, thus „ 
Conſider the Form of the Cask; and if it be a 
( Spheroid, ) ͤ » ATT. hor 8 
< Parabolo we ſay, as 4 1,.63 >; ſo is the difference 
] Conoid, TE SET I,.15 TR 5 
of the Diameters of the Head and Bung, to a fourth, 
which fourth added to the Leſſer Diameter (i. e. the Dia- 
meter of the Head) gives the Mean Diameter. By th 
Mean Diameter, Meaſure the Cask by the third Rule. li. 

8. If the Veſſel to be Gauged be a Parallelopipedonor of. 
Square Priſm; (i. e. if the top and bottom be Geo- bre 

metrical Squares of equal Dimenſions) then, to Gauge 55e 
it, this is the 9 80 A Eh 


ER - "nes 

Extend the Compaſſes, from the reſpective Gauge- 
Point, to the fide of the Square, (in Inches; ) the 
ſame Extent of the Compaſſes, being turn'd twice (the 
ſame way) from the depth or length (in Inches,) wil 
reach the Concavity, ip ſuch Meaſures as your Gauge 
2 Point. was for. LED: | | 


1 5 Example. 
Let there be a Cooler (or the like) 5 Feet (equal tt 
60 Inches) Square, and 10 Inches deep what is 
Concavity in Ale-Gallons? Here I extend the Com 
paſſes from 16. 702 (the Gauge · Point for Ale-Gallon 


ap. VIILL CG anging. 1 

in 2 Square Veſſel,) to 60 (the fide of the Square in 

Inches) the ſame Extent being twice turn'd (the ſame 

way) from 2 (the 22 in Inches) reaches to 128 
ou | 


m Gallons, the Concavity ſought, _ f7 | 

or 9. If the Veſſel to be Gauged be a Fruſtum of a 

n Square Pyramid, it muſt be reduced to a Square · Priſm, 

be by finding the fide of a Mean ſquare, thus . 
2; W Meaſure the fderfof the Square at the bottom, and 


likewiſe at the top, add them together, and take half their 
zum for the fide of a Mean Square; by which Meaſure 
the Veſſel, by the eight Rule. EE 
I confeſs, this Rule, for finding the ſide of a mean 
. Square, is not abſolutely exact, but is ſubje& to the fame 
Deficiency as that for finding a mean Diameter for the 
e 1 fruſtum of a Cone; (v. Rule 4.) viz- a mean Square 
thus found, gives the Concavity to2 little the +--7 part of 
nce it ſelf; which is inconſiderable, and not worth the 
minding ; eſpecially if we conlider, how much eaſier 
rth, i this Method is, than the true way of Meaſuring the 
Yi ¶ Fruſtum of a Pyramic. 
this 10. If the Veſſel to be Gauged be an Oblong-Priſm, 
Wie. if the top and bottom be CO or long Squares, 
nor of equal Dimenſions] then having taken the length and 
30- breadth, in Inches, of one of the Oblongs, divide the 
ge Space on the Line betwixt them, into two equal Parts, 
and the Compaſſes will reſt on the {ide of a mean Square, 
equal to the Oblong, The Veſſel being thus reduc'd to 
2 (quare Priſm, meaſure it by the eight Rule fore- 
+ But if both the top and bottom of the Veſſel to 
de Gauged be Oblongs, and of different Dimenſions, 
uch a Figure I may call the Fruſtum of an Oblong 
byramid) then reduce each Oblong into a Square, by 
the tenth Rule; and ſo the Veſſel will be redue'd to the 
fultum of a Square Pyramid, and may be meaſured by 
the ninth Rule. | 5 2 
Theſe are all the uſual Figures of Veſſels to be Gauged 
therefore I ſhall only add a few brieſ Rules, to _— 


5 — — 


fide of the Veſſel; you muſt always obſerve for the 


. | _— Geometry! Book! 
fery'd in taking the Dimenſions, and ſo conclude this Pro- 
poſition. Therefore, i M2. 
12. Firſt, becauſe the length of Casks can't eaſily he 
taken on the Inſide, it muſt be done on the outſide, remem. 
bring to dedu& (from the Length ſo taken) the depth 
of the Chines, and the thickneſs of the Heads car't 
eaſily be meaſur d, therefore know, that 
Ie common ſize of the Thickneſs of the Heads of 
PEE Puncheh; is Mch. 


| 


a < Hogſhead, is I of an Ida cg. 
( Barrel, ard other ſmaller Veſſels, about Zan Inch. 
13. Secondly, in taking the Dimenſions of large Tu 
Bc: you ought to be very nice, and take the Diamete 
ſeveral ways ; for tho' the Veſſel were made Circular 
yet they commonly become Elliptical, for the Reaſons i 
the fourth Rule. 3 5 „ 
14. Thirdly, in Gauging the Liquor in Brew 
Tuns or Coolers, obſerve, that tis Cuſtomary to 
- theſe Veſſels inclining a little more towards one fide tha 
the other, for the Conveniency of taking out the L 
quor; and therefore the beſt way in this caſe, is to po 
in ſo much Water as will juſt cover the bottom of thi 
Veſſel, meaſuring it as you pour it in; or elſe when 
is in, take half the depth of it inthe deepeſt place fo 
the true depth, ſuppoſing it to coyer the bottom equally 
and meaſure it by ſome of the preceding Rules: ſo ha 
ving found the Quantity of Water poured in, alwaj 
keep it as a Reſerve; as you muſt alſo the half depth! 
the deepeſt place. But the former way of Meaſuring t 
Water poured in is the beſt ; by reaſon of the Irregul 
_ rity of the bottom of moſt large Veſſels, mention rag 
T 1 5 
I ben, having alſo obſery'd in pouring in the Wate 
which fide of the Veſſel it came firſt to, and mark'dt 


ture, to take the depth of the Liquor on that fide, Me 
from the depth fo taken, ſubtra& your reſerved Hurt 
Depth of the Water poured in, and by the _ 1 q 

Rs N f „ 


— 


WD we VAL. . FF Cy, 1 1 169 
pt auge the Li * ome t 0 gregoing 
i of this Propo gs and to the Quantity of Iz | 
der thus found, add your py ſo have you the 
n- We quantity of Li . 
th But if the Veſſ Feat tands has incline) be be the 
tum of: a Coe or: Ryranid 

ameter of the Veſſel, at the e *. th x: 3 
+ alld at ehe Sürfack e 3 = 
Hers muſt hot be taken on che Surface Re 
it ſtands in the Inclining Veſſel 3 for that would b bo 4d 
ge; 3 muſt — {mt 15 aden the Li- 
or ft it to the 
e bein, ig . 
yy, as the hole "the'Veſfel, ER, ch th Epe 
ce of the Diem at the top 9 Kee 
the reſerved Depth, to 3 Fourth: 3, which 5 
go from © the Diameter of the bottom, ib 


Veſſel be o Er at. te dp tllan at the bottom 


the Piatneter of the Veſſel ati tho Surface of the 


ve, ſappꝗſing it to lye Parallelvith: the, borrows 


Diameter you may alway keep, as being ofc 
ſo long as the Veſſel ſtands in the ſame Poſi 88 


therefor Note itin your Book, or mark it on th 
lel, 

Then, to find the Diameter on the Surface of the Li- 
: Firſt Meaſure the Depth thereof in the deepeſt 
b and from it ſubtra& the reſerved half Depth, and 
the Remainder, the depth of the Liquor: Alfo 
act the reſerved halt depth from the whole depth of 
Veſlel 3 and then ſuppoſing this remainder to be the 
le depth of the Veſſel; and the reſerved Diameter 
the Diameter of the bottom; 3 you may by the fore- 
g Analogy, find the Diameter of the Veſſel, at the 
kce of the Liquor. Then Meaſure the Liquor by 


Js 


ic Ry thus found your Reſerve, fo you will 
have 


fourth or ninth Rule of this Propoſition ; adding 


hre the & tr atity "of, Li 4 6 
1 PROP, m. 
33 the Lint of Liquor in any pi fl 


Ref being had the Figure of the Veſſel, there 
n 2 betwixt this, and the preceding ee 
only here the Depth of the Liquor is taken as the d 
of the Veſſel: And if the Veſſel be the Fruſtum of 
Cone, or Pyramid, then the Diameter of the Veſſel 


«the Surface of the Liquor, is taken as the Diameter « 
thy top. And this is all the difference betwixt Gaugin 
2 Veſel to ſee how much it en and Gauging th 


the Liquor in a Veſſel: t the Veſſel partly 
ihe a ak: And in that Work by th 


Tan 1 of Liquer in a G TPP; 
Io ſolve this Propoſition without a Table is a tell 
piete of Work, therefore * add 


WWD wir ww. 


* * 8 * : - 

A . 4 1 Ws * 'v : : a? » as. . 

, — 3 F . A 4 + | FP . * | 2 
e ef Areas Segmente 


[U. | Arca. | D. Area. D. Area. D. | Arca. ; 
017 26. 20665 10.5 127 76| $155]. 
oo48 27.2178 52.5225 77 8263 
.oo87 280.2292 53.5382 78. 83690% 
0134 2924074 5509 79 84734 
0187 30.2523 34/5636 8 85760 
2640565762 810 8677] 
32.2759 57.882 82 877% 
31.2878 58.6014] 83 8873 
2998 596140 84 8967 
13119 60.6265 84/808 
32410616389 86 9149 
4.336462. 6513] 87 9236 
81.3487 63.536 88.9320 
1.361164 .6759 | 
+3735| 65 .6881] 99 q9480[ 
+3986|67 | 92] 
1-4112|68|,7241| 
4238 69.7360 94 +9755, 
45] :4364|79| +7477] _95|_+9913 
«4491 |71 1.7593] 96| „9866 
e4618|72|.7708| 97 9913 
4745 73, 
6373| 74 [-7934þ 9 : 
5000 75 |.Yog51 100 1. 0 


alu + w wo = | 
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* find the Quantity of Liquor in a. Cask, partly 
The R UI E. 


rl, find. the whole Concavity of the Cask; (by 

7. of Prop. 2. of this Chap.) Then, putting your 
in at the Bung-hole, take the Diameter there, and 

Note how far your Rule is wet with the Liquor, 


"aud TT. | 
| | * 4 | 9 A x. ? 
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and call that che Wet Part, of, the Diameter; tt 
Tay, — — eee eee — 51d 


As the whole Diatneter, is tõ the wet part therrof; 
is 2 100 to a-4th, Which being found in the precedi 
Table, (under D.) you will find againft it, in the ng 
Column, (under Area,) a Decimal Number, which 
a 5th; then ſay, as 1 is to tnis 5th; ſo is the wh 
Contentof the Guk, to the * 1 wand init, 

25925 18 1 nn. _ 

Tf the ial of a Cask as Pld N 28 Inch 
t he wet part of the Diameter 2 1 Inches, and the w 
Content 60 Gallone; how much Liquor is there in 
Cask? Anſw. 48.27 Gallons, ' * WEE: 

Note: This Rule ſuppoſes the Axis of the Cask toll 1; 


Horizontal . ei poles Cab Eto ſand in i 
tural and uſual poſture. 


d l 4 * 
| Fi Gauge the hy ont | : | 
Y S you muſt firſt” Ga Hog ſug 0 the 
4 188 C 
Pour in Water, tilt you have jaſt coyer'd tho Ri 
Crown; ; then take tlx. Diameter of the Copper, at 
Furtace of the Water; alſo take che depth of the) If 
ter, in the deepeſt ce. The Dimenſions beirg 5 


taken in Inches 5 Meaſüre it as the Segment of a 0 
dy Clap. 5. Prop. zo or 1 rof this Bee; and mor 
peditiouſly by Prop. 12 of the ſame Chapter. The( 
tent being thus found in Inches; you may reduce i 
_ Gallons, by Prop. Lof this Chapter. 
Haying found the . Coptept of the Riſng-Cr 
7. eep it as 1 9 as you muſt alſo the depth 0 
ater, Fact epth muſ 0 0 be $ubtracted| 
the dept! er quer, an d the reft of the Liquor 


e 
Cal 


To 
i 4d 


* Mc N m 
TA * 


ap. wo. -_ 
mealured as a Cylinder, or the Fruſtum of a Cone, 
ording to the Figure of the Copper; and to the Con- 
HE add your Reſerve: So have you the whole 
ntent of the Liquor; and if the RES ITY 2 


the who Copper. 
PROP. vl. 
77 Gauge a Sphere or bollow Globe. 


This Propoſition is more of curioſity than any great 
e; yet it may be uſeful to find the Commity of Gra- 
does, 3 or S And be ſolv d by this 


W 
o If you deſire ro nd the Concarity wn 
its 


7469 
Ins $ EDS extend the Compaties hs 8.13 to 
8.04 
e given Diameter in Inches, and that turn'd 3 times 
the fame way) from one, wilt reach the Coneavity in 
Wine | 


Ale > Gallons, requir'd, 
Corn - 23 
| | 1. 
1 . | 
If the Diameter of a Rs 10 Inches; what is 


2.25 
;Concavity in{ 85  Þ Gallows 3 ? ant. —— 4 
35 dun e 
alons, 


8 


Indes any Number of Galloes of one kind of Meaſure, int 
* 2 ay anotber kind of Meaſure. | Warts fe y 
o ſolve this Sextuple Propoſition, take the thins 
Y i Numbers in te following 81 


2 = 7 7. 


55 "Thin hs know wag fy You have any Wee « of Gal 
Jonsof one kind, which You would e to Gallons of 
woher kind of Maki, his i: 


a 88 £062 uy \ „ R . COW 


v a8 the Number fi (in che 140 K aa cba kin 
of oe: n to which you would reduce your given Gallo 
is to the Number (in the Table) under that kind of 
Gallon From which you would reduce them; ſo is your 


d Bf: Gallons, 0 en 'of Gallon 
J ; . Exomple, 


„int * lid to reduce 616 G. mens of Ale Mea 
fare, into Gallons of 2 Fee To do which, 
fay, as 308: 3763; 752, the Numt er of WI 
0 Gallons, equal to 616 on $47 ons. 

I had thought here to put an end to G auging ; but! 
purſuance to the late Act of Patliament, 155 ſhall add 


PROP. VIM. 
7 Gauge a Reap of Corn. 


he tbe more caſy ſolving this Propoſition, 
will be convenient to fling up the Corn into 
round or ſquare heap in the middle of the room 
and taking it level on the top, it will be reduced to th 
Fruſtum either of a Cone, or ſquare Pyramid, and . 
may be meaſured ,tythe th orith Rule of the ſecon 

Propoſition of (his Chapter. 

Br you may fling the Corn, up againſt one-Corner of 
Room; but that will reduce it into; a Triangul 
-Figare, and therefore more difficult to teifure, thaf 
the Fruſtum of a Cone, 9 ſo L think the f 
mer way the beſt, B 1 O8 


1 9 * 


, — * A 5 £5 Fab | * 5 * 
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"BOOK III. 


2 the Uſe of the Line of Nene, yr 
we) een ET Th. 


i {8 


* R O E ME. | 
1 the general Title of Trigonometry, I n 
in this Book (beſides Trigonometry properly ſo 
all'd) comprehend (alſo) Aſtronomy, Geography, 
igation and Dialing, becauſe what I ſhall hear 
ach of theſe Sciences, is perform'd Trigonometrically.. 
2, In ſpeaking of Trigonometry, properly ſo ok + 
all firſt diſcourſe of it in General; ſhewing how ( 
it Tables) to find the Sine, Tangent, Secant, . 
led Line, Wc, of any given Arch, or Angle, anſwe- 
33 given Sine, Tangent, dc. And confequerttly, - 
Il ſhew yy to — — the 7 — COD of Tri- 
nometry (as co ending Aſtronomy, s 
.) without Tables, by the Line of 8 
dthis Diſcourſe is altogether new, being whollhy m 
. Then (proceed in the ſecond place) to ſpea 
re particularly of all the ſeveral cafes of Plain a ang 
terical Trigonometry, both n and 
O tl NHique. LEES 
nd ;. In treati of Meas” I Katt "2 "es to 
econ the Rifing, Southing, Setting, Declination, Longi= 
le, Latitude, Amplitude, Altitude, Azimuth, Ri 


\ 


3 
to 
dom 


r of N Oblique Aſcenſion and Deſcenſion, Ex. of the Pla- 
gulf end fixed Stars. And alſo, ſeveral ways of finding 
tha eme of the Day and Night by them. 

de In Geography, I ſhall how how to find the Bear- 


ing 


556 "Rac Book 0 

| ing and Diſtance of an la whoſe Longitude 
n de 2 5 

J. In Navigation, I ſhall lids how: andes all th: 
uſual Propoſitions concerning Longitude, g Latitude 
Rumb, and | Diſtance, Wc. And 

6. In Dialling, I ſhall ſhew how to find all the Re 
quiſites belonging to a Sun-Dial ; as the Hour Diſtance 
Stiles hight, Diſtance of the © Sabſlle FO, the 
ridian, Vc. 


CHAP: I. 
Of Trigonometiy. 


EforcT ; 8 to the Solution of particu'ar Props 
tions, 1 ſhall explain ſo ne Symbolical Chara: 
which for Brevity I ſhall make uſe of, in the followi 

Diſcourſe.: And they are theſe 


R, Radius. B. Baſe, | 5 ä 
S. Sine. p. Perpendicular, 
D. Tangent. TZ. (Latus or) Side. | 
- 6; Secant. -: - Ls, Sides. | 

PA S. Verſed-Sine. Z. Sum. 4 

Co- S. Co- Sine. X. Difference, 
5 Co- T. Co- Tangent. A. wu ated 

Pp R 0 p. „ 


75600 the Sine of any Arch, or Angle, IF. 


To ſolve this Propoſition, your Analogy mu 
according to the Quantity of your given Arch or 
gle. For, od the n of your * Ar 


Angle 


nuſt 
1. Or 
_ Arc 


> Degrees, you muſt ſay, as * 


| ö 
1 0 "0 * 
a 7 Gbr of the 2 given Arch or Angle (if leſs 
han A Degrees,) or to its Complemient to go (if great- 
is Nadius (yrhich your my ſuppoſe 100, 1000 or 
10000, as you pleaſe, ) to the Sine of the. given Arch 
r Angle, (if leſs than 45 Degrees, ) or to its Co · Sine, 
greater. (So if ky given Arch or Angle be greater 
lan 45 Degrees; Ps _ ound | its Co Sing, you | 
Parent * 30 d | 


4 1 in 121 | 

7; ahi given heck or Angle be 30 Degrees; | Whatis 
e Sine thereof? Guppoſing the R. err 1000) Ante 
00, For, as 60: 30: : 1000: 500. 

Th 4s you ſee, (if yo mind the preceding Table) chat 
bo the Ana!ogies vary, yet they are eaſi y remembred. 
Note: I do not pretend that this Rule is always abſo- 
tely exact; (tho ſometimes it be,) yet tis an Approxi- 
ion near r enough the Truth for common — 


#1 2 


45 2 
+: = 
4 
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Oc. the Sines and Tangents muſt be found to a ęreate 


To find the Sine of any Arch 12 Angle ; rowing the c. 
+4: From. the ſquare of the R. ſubtra& the que of th 


you have what you want. 


Degrees ? Anſ. 866. 


I the. given Arch or Angle be greater than 45 De 


the ſquare of the S. (thus found) from the ſquare of t 
R: and the ſquare Root of the Remainder is the Ce 


-Pokog the R. 1000) 500. | 85 0 


| 
I know itideed by Experience) that in Calculating Eclipſes 


Nicety, than can (always) be done by this Rule: B 
I know alſo, that they cannot be otherwiſe found, with 
out many tedious Operations in Arithmetic : And thi 
Rule will ſomet1mes give the exact Sine; and I think i 
will never give it falſe above the = part of the Radius 
a Matter of little or no Moment in common Practice. 


ET r n. 


Sine thereof, _ Cs 
5 The RULE. 


Co- J. the Remainder is the ſquare of the Sine: There 
fore, extract the ſquare Root of the Remainder, an 


{ 


FFT 
If the S. of 30 Degrees be 500, what is the S. of 6 


22 >. 4, otiwog 
To find the Co-Sine of any Arch or Angle. 
n 


Fir 
1: 

ces, its C- S. is readily found by Prop. 1. But if 
be leſs; then find its S by that Prop. T hen ſubtra 


ſought. ; | EE. 
What is the Co-Sine of 60 Degrees? Anſw. (vu 85 
peo 


1 "is. 
(i p. I. 


. PROP. IV. 
7 _ Tangent of any Archor Angle. 
1 Th 2UER:- * 
| thi Erl end the Sine of the given Arch, or Angle, by 
nk i wp. 1. and the Co-Sine by Prop. 3. Then ſay, as 


* e This needs no Example. 
To fnd the cee, of any Arch or Angle 
The RULE. 

Fi find the Sine of. the av 1 Arch, or r Ang le, by 
1. and the Co-Sine by P. 3. Then fy, as the 
2 3322 Co- T. a | 

a 
7 find the Secant 150 any 2 or Angle. | 
Firſt find the Co-Sine, by Prop. 15 Then by, a » 
c: R: * Secant. 
PROP. vn. 5 
To find the Co-Secant of any Arch or Angle, 


x The RULE. 


Firſt ind the Sine by Prop. 1, Then ey, ut the S 
De R: Co-Secant. ; | 


or _ PROP. vm. 


** 


5 72 fad the Farſed-Siae H ny Arch or r Angles 


rt End the Co-Sine, by gags. 3. Then the Er- | 
© the Radius mi the c- is . to the Ver- 


PROP. 


"Trig. 179 ' 


| 5 p R OP. 
n the Co-Verſtd-Sineof cv Angle, 


The · FUL E. 


"Firſt 67g" che Site, by Prop. u. Then che Excel 
che Raditis above the Cl os to the err — 


KA ON ENS 2 þ 5422 
4 P R (of P, "S 
1 782 the Chord of any Arch bot Angle. 
| Th RUL A I 


Firſt find the Sine, by. Prop. 1, and the V-S$. by 15 
8. Then, the ſquare of the: 17 „Ade to t 1 of K 
2 a 


FS. is equal to the ſquare of the Chord. | 
4 - Otherwiſe, En 10 
. Take half the given Arch or Angle, and find thes 


thereof, by W 1. double the Sine thus found, it give 
you the Chord fought. This laſt is much the calvl 


and  ſpeedielt way of tolying this Propoſition. 7 


PROP. a 
To fnd the Cy. Cord of ah or Angle. | 

| Firſt, find the c Co-8, by " Sa "2. and the Co-F-8.h 

Prop. 9. Then the ſquare o the Co- S. added to tl 

N e of . is equal to pes! r __ Co 

13 Chord, 

"8 + Orherpiſy | 

*Þ Take ther Complement. of the given Arch or Ang 

|  £0:90, and find the Sine of Half thereot, by Prop: 

Double the Sine thus EP and 88 che Co Chor 


ee 12 5 
* 44 8. 21 5 K © p. XII. 2 . | 


The Radius and Sine of an Arch or 4 le being given; 5 
find the Arch or Angle, ET , | 


bip.1. 


122 ” 181 
The = a 8 ON pai 


Firſt find 8 Co-S. by Prop. 3. Thin jay 
ich is the greateſt, the S. or the Co- S. For if the &. be 


Greater 
{Leer ST chen the Arch or Angle fought is 


lar Nen 45 erer. Then if the Ae > | 


i 5 ſay, as R. added d tothalf the f c ö. * 


o . Comp. of the Lſou. 
obe 7 is 860 the Larcher L ſought. > 


Example, 2 


the R. be 1000, and the Sine be 342. Whati the 
or Angle ? Anſw. 20 Degrees, 


PN OP. Tut. 


dae an c -of an Arch or * bring given; 
fd the Arch or Angle. 


Tbe R UL B. 


rt find the Sine by Prop. 2. Then find (by prop. © 
) the Arch, or Angle anſwering to that Sine; and lo | 
have what you want. This needs PORE | 


P R O P. XIV. 


i and Tangent of an Arch, or _— bin s given; 
find the Arch, or Angle. 


be ROLE. * 5 0 - 


| | find two Shinkes the Z. of whoſe Squares i is 
W' to the Square of the R, and whoſe Proportion to 


re found thus: as the Zz. of the ſquares 
e Ratio's, is to the Z. of 1 5 {quares of the Num- 
2 to the ſquare of the R.); ſo is the ſquare of 


1 * reater * Ratio, ta the ſquare. of the 
R Greater 


Kher, is as the R. to the 3 which two Num- 


x82 1 Trigonometry. Bock | 
- — Number. Which two Numbers are t 
— Bs, and Co-Sine, | 


e 
(Which isrhe ſame thing) ſay, as the 3 of f 
p R. added to the ſquare of the given T. is to the ſquare 


the R. ſo is the ſquare of the 1 gen 7. to the ſq 


of the 4 — 1 3 * Having thus found the 5, 


c-. Find the Arch or Angle, by 18 12. 


Or more briefly thus: 


| Firſt find the Secant, thus; To the ſquare of the 
| add the ſquare" of the T. the ſquare Root of the $ 


is $ the Secant. Then (if the * 7. be 16 Leſs 


Greater 
| the R.) ſay, as the Sec. added to the Ir 7. N is te 


© Arch or Angle, ſought, 
At bal oi is 86, to a of the Arch or r. 
P R o P. XV. 


"The Radius and Co-Tangent of an Arch or Angle, ben, 
en; To find the Arch or Angle. | 
The RULE. 
Firſt find the T. thus: : ſay, as the C- T: R. Ker, 
bnd the Arch or Angle, by Prop. 14- 
PROF; i. 
The Radius and Secant of an Arch or Angle wt 
To find the Arch, or Angle. 5 
| The RUL E. 


Firſt find the Co- S. thus; ſay, as the Se: R.: 
Then find the Arch, or Angle, by Prop. 13, _ 


' ap 


Fir. 


up I. Trigonometry: tr: "_ 
_ Otherwiſe. CU 3a Us 2 


Felt find the 7 thus; from the ſquare of the Se. Sab 
& the Square of the R. the Square Root of the Re- 
inder is the 7. Then find the Arch or Angle by 


op. 14+ 


PROP. XVII, 


Radius and Co-Secant of an Arch or Auge being g given, 
find the Arch or Angle. 

V „ 
Erſt find the Sine, thus; ſay, as the Co-Se: Rt R: S. 
h ind the Arch or Angle, by Prop. 12. 
p R O P. XVIII. 1 


Radius and Verſed-Sine of an Arch or 7 Angle ** 
ben; * To find the Arch or Angle. | 


| The RULE. 


irſt find the Co-Sine, thus; Subtract the Vs from 1 
R the Remainder is the Crs. Then find the Arch Or. 
0 Prop. 13. | | 


PROP, XIX. 


Radius and Co- herſed- Sine of an Arch or Angle being 
ven; To find the Arch or Angle. = 


The RULE. 


Fr find the Sine, thus; Subrra& the co Vis. from 
N. the Remainder is the &. n * the Arch or 
ple, by Prop. 12. ; 


PROP. XX. 


Radius and Chord of an Arch or Angle bring given.; 5 
fad the or 2 | 
i find the vine of half the Arch, or Angle, 


F Halt the Chord i is the Sine, Then find the Arch 
R 2 . 


vr; 


ing £ 


R. R 
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or Angle by Prop. 12. Doubie the Arch or Angle 
found, and you have the Arch or Angle ſought, j 
1 % 
The Radius and Co. Chord of an Arch or Angle being give 
Fo find the Arch or Angle. OS 
Find the Arch or Angle by Prop. 20. Then ti 
its Complement to 90 Degree, and you have w 
you fought, —_ Er 


PROP. XXIL 


Jo ſolve any Queſtion in Trigonometry, Plain, or Syheriff 
(or in Aſtronomy, Geography, aq i and Di 
vitbeut the help of Tables ef Sins; Tangents, Secants, & 
| Knowing the Analogy by which the Queſtion is to 
wrought. Firſt affume the R. to be 1,10, 100, or iq; 
&c. I hen find the Sines, or Tangents, dc. (of the 
grees that come in Queſtion) by ſame of the firli| 
cedent Propoſitions, tor that Purpoſe: Then work 
Analogy by the Line; which being done, find (by 
of the laſt 10 precedent Propoſitions) the Arch or 
ons, to the S. or 7. &c. found; and the .“ 


%%ͤĩX?[5é¹%4“♀%ſg%9/ 
I would find the Altitude of the Sun at the Ho. Ta 
6. (in the Lat. of 51 Deg.) when the Sun's Decling. S. 


is 10 Deg. The Analogy to do it, is, as N: S, Lat. 
a e 8. Kititude. T aſſume the Rte 
100. Then (by Prop. 1.) I find the S. of 51 De: 
Lat. to be 76, and the S. of 10 Deg. the Declin 
to he 17. n Fay, 28 100: 76: 17: 13, wi 

13. 4 turn into Deg. by Prop. 12. and I find it 


Chap. II. Trigonometry. 8 1 
7. Deg. Saws which. is the Altitude ee Do the 
like by _ other * * 


3 


28 


9 . 
: * 


CHA p. Il. 5 
Of Right-Angl'd Plain Trigonometry. | 


[y Right-Angl'd Plain Telgononietry, there i com- 
monly reckon'd but 7 different Caſes ; I ſhall make 
15, (diſtinguiſh'd by their different Data and Quæſita, 
ind ſhall ſhew ſeveral Rules for the Solution of moſt of 
hem ) all which (for Brevety Sake) I ſhall lay down 
brief noplis, as is commonly done in Mathematical 
ooks 5 2 my Synopſis will be ſomewhat different 
fom theirs, becauſe I am a in this Book) to 
void the Charge of Cuts, before I pro- 
eed, the Reader may 
Note: 1. That in Right-Ang!'d plain Triargles, if: 
ine of the Oblique Angles be given, the other alſo 
given, as being its Complement to go Degrees, 755 
2. hat in a Right - Angl'd plain Triangle, any of its 
des containing the Right Angle, may be the Baſle, 
Whough commonly the longeſt of thoſe (id des is calPdithe 
baſe, and the other Perpendicular, 
he ON, 3- That in the following. Synopſis, 1 all C for Bre- 
y- ake) h e of the follpwing Symbols, vi c. 


( Radft 5 5. Baſe. & | 
Fine. T. Perpendicular. I 


— 


H Tangent. 5. AK « Hypotenute. 

clinaM+.5. C o-Sine, © "1 Angle,” jt (172 

Lat. . Co · Tangent. 14 B. Angle at the Bale. 

ho. «cant, — 4 P. Angle at thePerpendicalar. 
eo 

eclin | This being ppl d, 1 here Inſert 


litt — — 'R 3 * The 


TI Given Requird | © The Rake — W 


1 As K: 75 1. 45. P. r 
[3 As T0 P: B:: R:. 


Dh . Bock I 
* The cf $ of Right Auel d Plain Triangles. 


. AR. Bs Sec. LB: H. u 


EB P: R. 


„ r. 4 S. (B: Pe: S. (P: B. 
5 2. AR: P:: Ser. LP: B. or 


1 e. of 
12. 4 Sec. IB: H:: R: B. or 
| 3. As Sec. LP;H: e 


1. 48 R: : 2. LB : P. or 
42. 4, Stc. LP: Hz: R: P. ur 


1. 1 . LP: F: R: Eo 


2. Ip: B Sec. Ip: H. 


. TB: 1 
2 AR: P:: T. IP: B. or 


Ar. B: P:: R: B. 


* 


TH 


3. 45 See LB: H:: TL: Ate 
45B: Ris P: T. Z B. | Ang 
UNE: R: :: T. LP. Cor 


Fin: L Pa by the 80 Caſe ben. } 
As $. EP: :: R:, MM" 


IAB: R: dS E: Sec. LB. 
E. Z: R:: B: Sec. LP. 


(Lat 
Side: 


: Find LB. by the iothCaſe, tben M ingle. 


R: B: : T. IB: "LE Augle 


ASH: R: P: Sec. LP. 


Triar 


4s P: R:: H: Sec. LP. 


Ed Lp. by the 4th Caſe, ther MY This 


* 


LRP: 2. 


= 
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Wes m. 
_The + Explanations" the Spoopli 55 WEEK: 


duppoſe in a a Right- Angra Triangle, 2 were Bas 7 
the Oblique Angles, and the Baſe; to ind the Hy» 
ctenuſe,  - This is the ſecond. Caſe; "and the fourth 
dumn of the Synopſis ſnews three Rules to ſolve it}; 
& firſt of which is to be read thus; As the Sine of the 
ge at the Perpendicular, is to the Baſe ; fo is the 
dius' to the Hypotenuſe. The reſt are to be read 
the ſame manner. The thing is too plain to need any 
her 8 Icome therefore Wy" | 


»„— — 1 
—— ns — — k "> 
1 - 


0 H A P. W. | 
07 Oblique-4 ed Plain Trigonometry. | 


P His I hall lay down in a brief Synopſis. Burk | * 
you may 5 5 
uur: 1. That in all Oblique AngFd Triangle”, s if 1 
Angles are given, the third Angle is alſo given, as being 
Complement of their Sum to 180 Degrees. 

> That here 1 ſhall make uſe of ſome 8 ymbols . 
F and- 1 are erheſe, wr. $ - i 


Toad {\ Se 


This being pre niſed, I ſhall. now lay down. 
| Ks — 


The Caſe of Oblique Angled Pltne Triangles. 


| Trigonometry. © Book Il 


' ] Cafe [Given 


Requir d The Rule, 


1 


It [poſite 


Aude. 
e , e 271 4 
7 L. op- As S. L oppoſite to the give 


— — 


248 & 


L. in 


the other As &. 3d C: Siren L::8.Log 
Ls. te to J. ſought : L ſought 


L, op- 
to one 


of *em 


Idem. 


| 
L. includ. 


ofite to tbe 


| the given L:: S. C oppolit 
other. | 


o T. fought : the T. ſought, 
L 4 oppolite to the give 
: given L:: S. 31:1 
VE 


| the other 


Finn f. Ds TY, 


= Z. of the other 218: T. 
heir X. which Diffe 


Add. to Tete 2 Z. is 


1 Z. given Ls: their X:: 


OY 


emf 2d 


I. Caſe. Then find the 31 


pind the other 75. by the 4 
ſby the 2d Caſe. 


2Ls 
£ op- f 
poſite 1 
of em. 


L oppoſite 0 As one L: S. its oppoſite l 
the other. ws other L: S. its oppoſite 


dem. 


pid the other 7 by the. 
L included. Caſe. Then find 4 ſought 
Note 1. of this Chapter. 


_—_—— 


[Find L included, by the 


Caſe, Then find T. ſought 


the 34 L, 


a 


„ "I 


the 2d Cafe, 


b 


8 
8 


Divide the Oblique 4d A int 
{two right-£d ones, by lettin 
flull a P. from the Obtuſe C. to 
the T. thus: ſay, as the c- 
L: Z. other 2 Es : :x. of them 
I 12s: a 4th. Which 4th Sub.“ a 
3s. as 4. ores Z. the P. will fall in| 5 
| ____— Ithe middleof the Remainder} 5 | 
Then in each of the two right 

LdAs is given the B. and H. F | 
Whence the 4 ſought may be 
found by the 6th Caſe of right 
1 Plain Trigo or — 


— — — 


Es far ad 


Thus 1 SI exhibited eight Caſes in Right-Angl'd, 
and 4, in Oblique-Angl'd Triganametry, more than any 
eber Author. 
This is fo plain that it needs no farther lanation : 7 3 
l e proceed a 28 | q 


CHAP, 1V. 1 
Of Right-Augl'd Spherical Trigonometry 1 


4 Shall 2 alſo lay * the Rules for the _ 


te l 
ſite 


r. | ; | il 

he "3-17 | = | 

aght | | wh [ 
| | | I 


Tyigonometr. Boch Ill 
The Caſes of Right Angled Spheric Triangles. 
ee Requ: T be Rule. "of 


— 4 - of A5R: CtclB: 062. 4.15 Co-S. H F 
ien B As. LB: R:: Co. C PC- 


dem f A, J. PRI: CY J. F. C-. 7. 
HLR L A, R: O-. H: f. LB: Co. . C5. 
em P [4s RJ. Hr Y. ZB J. P. 

Tdem | B |4s R: Co-S. LLL 
Zl TL As R. Co-S, 7. LT: 11 
FF IRS H:ISELP: SB. 


Fir [as ReGo-SLP uit Hr 
H 


ſic; 
in 


BULB TF |As RC-. Bris, CB:Co-S, 5 

T, As R.Co- F. L B.: Co-. B: Cb. I. 

| R. F. Bret IB F. 

il [pg zp| 2B [45 R:C-S.B:: IPS. LB, a 

2 Lier 2 As R:Co-8.LP:Co-1.B ; Cot. 

CV [Tm 5 RC. LP 252. B. N 

[ xvi FD Y |45 Ci3s P:R::Co-S LB: 5, Ec 

XVII | Tem | H As S. IB R:: S. P: S. H. 

ee: : R: S. B. 

As R: Co- l. IB: 1. P: J. ! 
LB [4s R:Co-S. P.: S. LP:Co-S. LB 

| Idem | #, | As R:Co-S.LP 5: Co. i. P: Co. 
B As R F. Port LP it. B. 

[XXII FEB TF TER J BJ. II. 

XXIII Idem IB As R 7. B:: Co- t. H: Co- J. L 

XXIV | Idem P As co-S. B:R; : Co-. H. C. 

XXV FCP LB As. H: R : . P :. LB. 


— 
BJ 
2 


JI 


| 


c: 


Chap V. 


1 Trigonometry. = 191 
"Gil TGiven [Requ. g ße Rates: 9 
25. IVI Idem | LP As R: 1. P:: Co-r. H: Co-F. LP. 
„ert lem B A Co. 55 ResCo-F. Hco-S. B. 
H.\MMAXVINGB& 7 4B JASR:S. Bi: Cot, Prei LD 
1D I XXTX | dem | era. 
A . H JAS R: Co-S. P:iCo8. B: CorS, Be. 
P, 231-1 
- Theſe a are -all the poſſi ble Caſes a Night- And Sphe- 
J. Fial Trigonometry; and yy are 14 Caſes more e than 
Fl 004 8 . = 

7. 

75 0 H A P. v. 

2 407 Ohgue- Ad Sberical Trigonometry,,. 
£3MTJEre alſo, 1 ſhall lay down the Rules for r the 


. Solution of 


P. The Caſes if Oblique Angl'd Sph. Triangles, 


— Caſe (Given Naur d. The Rule. | 

[ — ä 

2 248 

, Of Z. Z. oppo- [As 7 4. oppolite to the given 

J. B ite to the Ap. at L:: S. L. oppoſi 
other. 15 7 _—_ 25S. I. 1e 


| I pop. to 
one of 
| hem. 


e 
| tween 
them. 


JT i 


F. ＋ their Z: 


Find T. oppolite to the 0- 
ther given I. by iſt Cafe, 


Then ſay, as F. 4 X given 45: 


ä . T. X given] 
LS: 4G -L fought 3 


A idem. 


ſone of 


Een. 


hat 


 Trigonometry. 


Bock Ill 


N . 


he . . fay, a8 S. giv. L: S. 2 


8 | 
oF 4 
dem, 
* 


2 


one of Find: 3d L. by 4th Caſe, Then, 
be other Hay, as 5, 3d C: S. giv. L: 15. 


ent > « 7 = 
Find Z included by 21 Ga, Th 


48 T. laſt found; v. 15 


it:: 
— of 1 ofthe giv, L5:R:: 
e a 4th. Then 


Acute, Z 
2d iy, be jþ 
of this 4th & 2d giv. J. is a 5th 


Then, as F. 4chiF.5tb :: 4 Co-. 
firſt hrt giv. C3 Go-S, 4. « ſought. 


£ Wt to E. ſought: . L. ſou. 


2 LS 
& L. 
op. to 


5 


ther. 


fo 


2 As s, L. oppobte to the givel; 
the o- F. given Le: S. L. oppoſite to 


g 
4 
* * 


; oth, giv. L::Co-S.thegth:Co-S od 


J. _ S, L. fought. 


ry N. 7705. Adj. to tlie 81.0 
T. give It Cd-· ta 4th. Again 10 
Cu-. of the ſame LCD-. of the 


: + [5th. If the gi. L. bed =o 4 o 
43 2 ir of the ach & 5th is 4. ſought. Writ 
Fein giv. I : giv. L adj 42 
.ftothegivebit.gthAgainzasCd, 1 
[ -  - © Jofthelame L: Co-S, the oth.giv * 
1 the 3d. L. L::C S. the ĩth: Co. S. agth. Ih. 
1 = *** {Ocho given l. be I G. 
— — — ſought. 


4 
Ca ; 
4 
. 
0 


3 
ven L. oppoſite to J ſought:· 
t, a 4th. Then, if the gi- | 


dc. 
„ W 


4 be 4 Obtuſe, 2 of 


Acute, x 
nis fourth and the other 
given L is a fifth, Then, as] 
J. 5 F. 4th: f. given 4 ö 
. ſought, ; . 


: | 4 
0 — — — 


ind the. other 23. by 


g 
. "Ltd 341, Caſe. Then find the third I 
1 F 38 Is the Rectangle of the S. Ls. 
5 | any one ſcontaining J req: Square or R:: 
＋ 31LS. of the. Rectangle of the Ss. Xs. of t 
. I . ſſame Is from z of the 3Ls : 


Square S. of L ſought. 


| am eng Turn Ls into Ls. And 
Ti 305. | of the” [then Work as in the 11th 
* — 5 * aſe, OY 
Tr 55 
-. Ve: There are 6 Cafes in Oblique- Angl'd Spherical 
2 oodsmetry that are call'd doubtful; becauſe, un- 
x che Fection of the ſide, or Angle ſought, (viz. whes 
ht. it be greater or leſſer than 90 Deg,) be alſo given, 


uncertain whether you have found the Side or An- 
cught, or its Complement to 180 Degrees. Theſe 
btful Caſes are here the 1, 2, 3 6, 7. and 8. 
t Reader may ſee more of this Matter, (with a full 
monſtration of it,) in Clavius Theodoſium. Or if the 
ader be only an Englith Scholar, he may ſee the ſame 
ulated and Inſerted by Mr. Collins, in his Sector on 
Ludrant, or Tranfcribed from Mr. Collins (Verbatim) 
u. Zolwel, in his Ty igonometry made eaſy, To ſome 

liele Authors I refer the —_ ; it being not my 
| „„ | Buſi- 


e . * 8 „ 17 
a * a OE —_— F © 
5 7 . let * a . WE N 
2 oF * * a 9 — 


Al. Altitude. 


ew the Excellency and 
Ber 5 in each. | 


294. THgonometry, 
Buſineſs here to teach whole Sciences; but only 1 
Uſctulneſs of the Line of N 


| Bock] 


e 
Of Alronony. 


8 Brevity Sake, I ſhall diſpoſe (according to ill * 
T uſual Method) the ſeveral Problems of this Chapte 
in a brief Compendium; which yet I doubt rot, but 
render as plain and intelligible, as thoſe that have (: 
ten times as much. But before I proceed further, it y 
be convenient to explain the Symbols there made ule « 


and they are theſe, 
R. Radius. 

S. Sine. 5 
Co- S. Co-Sine. 

2. Tangent. 5 
Co- t. Co- Tangent. 
Vs. Verſed-Sine. 
Sec, Secant. 

(©) Sun. | 

C Moon. 

* Star. 

Ln. Longitude. * 


* It. Latitude. WE 
Li- Pl. Latitude of a Place, 


| © Greater, or Greateſ 


Dcl. Declination. 


R-A. Right Aſcenſion, 
90A. Oblique Aſcenſion, 
9. D. Oblique Deſcenſion. 
A- x. Aſcenſional Differ. 


A. Mimutn. 
Am. Amplitude 


IA, P. Æquinoæi al. Pot 


f 1 H. Hour. 
D. Day. 


2 M-D, Mid-Day. 
INM. N. Mid-Night. 


IT. D. Time of Day. | 
| Z=-N, Time of Night. 


4-O-Paſ. Ang. of © Po 
Ni. Night. | 
T. Time, 


1 E. Eaſt. 
. Weſt, 
N. North. 


_ 


Leſſer or Leaſt, 
So: 5 
X, Difference, 
＋ Added. 


| — Subtrated. 


1. 


ate 


197 


hap. vi. px 
T his being Premiſed, I here exhibit the 
Problems in Aſtronomy = 
ob, to find. Knowing. be Rule. 
; O. Tu. As R: 5. O. E Del: 5. O. 
Odd. from V [cx from the, next Kok (ei-. 
or . [ther Vor 8) : © © Del. N 
DO In. its As:£, O TDi: F. its pre- 5 
2 San preſent Del.:: R: S. O. i: from the 
Mor Decl. — 2 p. either V or :>, | 
e bf Re Co- t. O. R- A: 2 Co- S. | 
idem. its R-A. ſits c Del: Cot, its Ln. from 
. the next A. . | 8 
0 . e As Ce- t. Li-Pl : :. O or * 
b * . * Dc). Del: : R: 5 his A- X. 
T- pl. V 7 
I and © As Co-. Li- PI: S. O. N Del. 
Om. ] Tn. from:: S. its Tn. from Mor : 
4 Vor er me 9 c | 
Ame | Lt. Ph, &, Co-. T- /: 1 . 
© or ſand O o rſor . Dil : S. its Am, from 
15 | * Del. | E. or W. | 
i . As R: Co-5. O. L Del: 
OR- A from V ſits Tn. OF or 0 : t. in | 
LT TIL ec Ar 
Idem. its Del, {preſent Dl ; : R: S. its] 
3 3 
8 | | 


Book II 


Trigmemithy, 
Knowing | A Kale. 5 
As E: S. . Zn. from o 2 
| = | : Co-t, its Lt. t. a 4th Arch 1 
| g R-A. 2 [Then, if the *. Ln, and Lt, b. 
Fats: i Hate N. or b. g. . 
9 f planet] In. and Nunlike, (vig. 1 N.& 1. z. 
one Lt. ſof this 4th Arch, and © gre 
| ed x. ſter Del. is a 5th Arch. Th 
las S. 4th Arch: 5. 5th: 1 1s 
| I: Lu: f. its R- 4. 
Fb Prob. 4. a 
{ od off its R-A |K-A- by Prob. 7 ,ot 9. The 
| 8 * wi oy Fe bar be Nn 2 x R-4a 19 
y = 0 1 A. X is o. . 3 3 
. ele by Prob. Fi” 
-D.eff its R- a- -d. by Prob. 77 8, or 9. Thy 
„ee A pd þ of 
VV and A-X — 
1 CRY 
5 ite Find a 4th and «th Arch, 
et or | Zn, and Prob. 9. Ihen ſay, as Co 
Fixed Lt, 4th Arch: C-. 5th: §. 
mY 6. its Del, 55 21 
G-@ | £t-Pl, As Go-S, ©» Bel: N 5. 
3 Pof at] and |PH: S. L- O- Pol. at J. of 
| fits Rif.| O. Del. Riſingg 
reer R: Co-S. LI 
14 at any] and [from M- N: . 48520 | 
3 Z. 7D. 1 22 


| 4 ©; Great} As R: "5. © Greater Del: 
- 15. and | Pcl. and [S. O. R-A : Co-S. L. of 
Merid.] R- . IEcliptic and Meridian. 


N 1 


* * *. 


lap. VI. 7 


2 


prob, to find find f 


O. Al. 
at any 


JD. 


gun 5 Del. 


Li-Pl. 
ind Sun or 


bil an 


— 5 


Ar F. TI J. Sun _ 
[Re S. its Al. when | it is due 


d 145 R: S. Suns Dd 28. og : 


L4s .J. TLi-pl: R:: Co-t- 


"The Rule. 


E. or W, 


Sun's Del: t. its Az. (from the] 
N.) at ſix a Clock. LL 
If the Z7-PL.& Tun's or *Dcl,bef | 
| 4 alike, (vi. b. N. or b. S. 317 | 
be yg I S)xSÞþ: 
of Sun or * Del. & Com. Lt Pl.! 
is the Meridian 4/, of Sun or *. 


Length 
of an 


Object, 


& of its 


Shadow. 


and 


Sun's Del. 


= WS © 


7.2. 


4s R: Cf. Ti- E:: 
uns Del: a 4th 5. Again, as R 
that 4th S: : . T. from Ga Cl. 


As the ſength of the. IMP 
dow (of any Object ſet Per- 
pendicular to the en 
to the length of the Object; ſol 
is R, to the t. Sun's A. 


5 14s R: Co- S. T. from M. : 
Li- PI. Co-t. Li- Pl . a 4th Arch. 


Which 4th Arch Sub, from the 
Sun's Diſt, from the Pole leaves 
a 5th arch. Then, as Co-S, 4th 
Arch: CS, 5thee F. Li- Hi: 
S. Sun's Al. at that T. 


. 


Go-S, t 


to (in Summer) X. Ss. Suns Al. 


| at 6. and of its A! ſou. and (in} | 


Winter) to Z. Ss. its depreſſi 


| 2 t 6, and or its s At. — | 


K. 2 8 


Tm, Bek 1 


* 
—— 4 — — — — — 
* 
"7 -.-4 DE Rue 
4 — », 4 


PL AStheC Ubs otR : doubleRet: 
the Sins angle of the Co- Ss. of Lt. Pl. & 


rny Del. & Al. ſtrom MD: : Co-S. the Sun 
ED. & TJ. D. 


| [Del. and |® Del: : uare S. 4. T. tron 
ame. T- P. and M- D: A. Ss. © Meridian 41, 
the Jun, & Al. ſought. (The Merid. 4 
* jis found by Prob. 19.) 


4 44k F MM "LI. 


| 21. l. & HR: ces. the Sun's At. ft. 

| the Fan 3 South 22 Cot Ex. Pl : . Sun's 
| R. from Al. upon that A2. (the Sun be 
| ſing in the Equinot, | 


{Find the Suns A, up. that As. 
the Eguin. by Prob. 24+ Ther 
lay, as J. Lt- Pl: S. Suns Del: 

© Al. Co- . Sun's Al. on th. Ax. it 
upon thatſthe Equ: S. a 4th Arch. Then, 
Az. in thelthe Li. Pi. & the Sun's Del. b 
And the N unlike, vi. IN. & 1 .) x 
T. W of qth Arch, and the Sun's A 

1 i 


j0 


in the Equinox is Al. ſo.;ght 
But in all Az“. betwixt t 
IN. and E. or N. and . uſe? 
ſtor X. and è contra. 


the Sux's As Co-, the Sun's Al: . 


Del: S. its Az. from the N. 


- £424 as 4 
— 


[4s R: CF. Ti- FI: CD. A. 
4th S, Again, as the 4th: . 
Sun orf Z. of the Complem. of the | 
. Date:: S. x. that Z. & ( n 

I Del: a th. Which multip 92 [4 
6 e rhe beef = 


Product is S. . 42. fr. Sout 0 


L 55 


ind] k owing A . — ; 
| 5 As R: F, wen Phe: 25. 4 


18 Al 2 fo (if Del. hk 
% es t 3 
63 wards the depreſſed | 
8 is EST of the 4th 4. an 

I,. Del: S. 42. from E. or 


Xs the Rectangſe or the Jr. 
P and Co-Al : ſquareſ* 
N Rectangle Ss. Xs, of 
75 | the lame. 33 & C- Al, from 2 2. 

ber , 7. Pl. Co AL and Col 
p. bel : ſquare 8. 1 K. — 
_ {the N. 5 


——— _— 


the Sun's R: Cæ-S. T. from M-D. 


9 Er. TI. & | As f. Lt-Pl1 :t. the Sun's De ;: 
: Del. 


find the Sun's A. E by Prob. 4. 0 
Ir ben, N Ad. t > s Ho- 
when O. is in VN N or 


Ti. Pl. & . gives © FS A nd the 


the Sun's Setting. 
| Del. ane 2 5 6 Hours, 
1 when @ isin e 20h e : 
fo {hem 


| Find the T. of the Suns Terting 5 
| i.'Lt-Pl. & by Prob. 31. for that is the 
2 Ar. & the Sun's | iin*'s Semi- Diurnal - Arch; 
. [length] Dcl. which doabled gives the - 
I TLergthot the Day- > 2 


RS | | Prop, 


— 
- 


— 


1 1. Booh lll 
[Prob. [to und knowing 8 The. e Rule 55 


— 


4: AS R: Co-. the Suns Dc :: 
* 1 Lt-Pl, G Co-. Lt-Plt a ach S. Again, 
| _ | Time| Dcl. and las that qth. : R:: A. 5. 
71 of the Meridian of the Meridian and preſent 
. Day. and pre- Al; Vs. T. from M.. The 
| [ ſent Al. Meridian 4, is found by Prob, 
| 19. 
Find the Tun Wat Al. by 
Prob. 19. and its Semi-Diurnal 
8 2 p & Arch, by Prob, 32. Then ſay, 
| 24 . the Sun's 28 §. Nieridian A: F. pe 

— Dal. & Al.\ſent l:: S. Semi - Diurnal- 
f whe Arch 28. 7. from the Sun Ri 
| ling, or etting. 


As R;: Co- S. Li-Pl 3 : Co-S. A 


l 4 ths aath S. Again, as that 4th 

ſame $: $ 12. Complements 3 Data: 

35 | ano- the ſame. S. X. that Zz. from the Comp), | 
ther | ks Al: a 7th $. which 0s | 41 


way by R. the {quare Root of 
| | 
j the Product is S. : T. fr. Neon 


| 0 As RS, Tr- PIT: N Di $. 


p | DT Sumr. © * AM, 
| x7 N 55 885 Wi nt. G. Pep. 0 
h T at 6 a Clock.) Th. as Co- FS. De. 
3 ag | ec. L. Pl: : (in __ ” 
30 er, he ſame. Fi. of Ml, gen k the. Al 
[Way. . | fat 6 a Clock: C. T. 3 


towards M. D. in Winter; &1 
Isum. alſo, when the given ʃ. 

greater than Al. at 6,but whe 

Ptis — towards M. N, 


| dais. 4 9 mn dad. AMET ok 8 


. 8 
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J Prob, TY oi. — — — 
70 I. . IRL:: I Del: 5. 
. e —_ : 4th, (which 4th is T. Ri- 
$5 | 24725 Del. Ing from 6 a Clock.) Again, as 
nt 37 Idem & Al. and; ReQangle Co-S. Lt. Pi. 8 Co Si 
nl JPeemidiur.ſche Sur's Del: quare R: : S. 
b, | Arch. 4d. X. V-S's, of the Semidiur- 
= "AM EONS, nal Arch and of 7, ſought. | 
by _ | the Sans 
SE. | As Co- S. the Suns Del: S. it 
nal A flden. _ — . from N.: Co-Yits Al: S. 
7 og * from Noor. _ | 
Fo |] the Suns „„ 
hy | L. Pl. Del. and s 5. the Sun's AK R 87 8, 
R 12 10 eK. the Sun's Del: 01. 2 TI. 
3 the Sun | 
„ \idem[or* Am, [45 che eu or * Ant S. it 
th 15 and Del. Dd : R: Co- S. RG” | 
e — — 
11 -Dcl. | 
* 51 | 5 | = ® . the Sun Dr: h. DH 4 
on - | >. Bel. & Ar, S. the Sun's Al. when E. or 
©; dem. Al. when |: R: : S. the Sun's Del: S. 
| IE. or V. Ii. Pl. 
ſ the Suns 


| Del. and Clock : Co-t, its Pc! : R 
AE. at 6. Co-. 11-Pl. 


. a g O. At. & 


As 1. the Suns Ac. at fix TI 


As Cd. the an A 


IA. at anyſthe South / the ay being} = 
.) 44 dem. | 7-D. © fin the Equinox) : R: : . 
m ( lbeing in [the urs Al. on that = Co- t. 
1 the Equi. It- Pl. : 
| MES. * 4: C- A5 in Pas 
45 coming] C Age. |: 7. C. coming to 8. (in H- urs 
to F. | Afternoon.) 3 EY 


— 


C 5 - OS 
> Dn — 5 AY 8 * l . — 
8 . Q - r S . Ip l 
- » 2 i * 0 7 toon ood 
\ = 4 A = _— = N 3 8 rr > ng * 5 3 wy __ — , 8 — 
C 7 * — 2 . 2 — IEEEY; * 2 =_ - - 
- « 1 p x WP I bo * - * 
enen nn 4 9 _ 
- \ ; — 


— 


48 


— — 
r 
r 2 
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Riſing 
or Ser 


Planet 


+: 


repre * 1 Pe Ho. when 


nd X Dcl. 


49 of an yſand J. of 
1 
fix? he Fans“ 
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| Prob | to find knowing.| _ 8 "The Rate: | . 
bs Ser, Incr, 
COT As 5:4; : ſo in the J Be \ 
Ilncrea. C Age (in Days) 
46 & Riſ. Age. the 30 leſs C Age. ? 
= De. bon = Hours) that the 
e- Sets after 3 
rea e. (4 Riſes befo e > the un. 
* — Findche C Southing by Prcb 
OR | 45. Then (by the ſhadow 
| Py SY 8 on a Sun- Dial) ſee how 
1 47 bychelC Age. much it wants of, or is pat 
1. he S. which F. fbtr, from, 
added to ho Southing gives 
"OY N. 

EM 1 7. of Find the Sun's R- 7 by ß Prob. 7 7. 
| anyPl.j or 8 and R- J. by Prob. 
1 or fixt | its Tn. Then, if the Suns R- A Subtr, 
48 „com- and from“ R-. Cadding 360 Deg, 
1 | * It. {or 24 Ho. to * R- A. if it be the 
| | Wlefler than the Sun R- A) leaves 

bs? E- | WP 5 coming to ©, = 
4 5 | | Fad® A=-X. by Prone 4. 1 E 


Pel. is 


"wi 8. * gives an Arch 


Add. to 
which 3 Subr, fr, . ; „ Sout, 


"ati Tie i 8 1. 


Is) 
re 
Ni t 
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[Prob. to find knowing |... The Rule. 
— — Find * Meridian Al. byl 
Prob. 19. and T. its South- 
ing by Prob. 48. Then ſay, 
AS R: Co- S. . Del: : OS. 
= 2 L- I: a 4th S. Again, as 

the EN, „ nat athS :- R::; Xo 83.3 
Þy the Li- Pl. & [Meridian and Preſent Al: 
* Dcl. & F. S. *. Diſtance ( in 7. 
Al. |from the Meridian, There- 
Stars. fore, if T. thus found oy 


Added to * * South- 


QT Sudtr, from 
he when “is in . Rem. 
is T. Night. 


Find * Southing, by Prob, 
48. Then ſay, as R: Co-S. 
I- PI: : Co-S. . Al: a 4th 
5 3 Again, as this 4th &: S. 
£2 24-9 17 TS Complements of the 3 
the Pata: : F. X. of that +7. 


* 


— ——— 


ame \fromthe Compl. Al : a 7th 80 | 
ano- the ſame. |which multiplied by R. the 
— Square Root of the Produa} 
way.“ [$$ T. * wants of, orig. 
£ [paſt the Meridian. And 
| Added to | 
| ſkhis 7. J. Suſtracted from 
T. & Southing, gives the 
= MAB. of the Night. . 


The Uſe of the 83 Compendium, 


Is very eaſy. For in the firſt Column, the Problems 
re Numbered; the ſecond, exhibits what is requir'd; 
e third, what is given; "and the fourth, ſhews the 
le by which, each Problem is ſolved, So that, the firſt 
Column 


| nnd 2 — . 
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Column ſhews the Number of each Probleni: 5 the ſecond 
and third, its Title, ad the 4th, the Rule for its 


Solution. - 
£74 Example. | 

The firſt Problem is to be read thus, Problem the ff 
75 find the Sun's. Declination, by knowing its Longitude fro 
27 or Libra. The Rule. As Radius, to the Sine « 

Sun's greateſt Declination; ſo is the Sine of the Sun 
| 6 from the next EquingAlial Point (either Y or & 25 
to oy of the Sun's Declinatione + 

the ſame manger are all the reſt of the Problems t 

be w by I preſume the thing js too plain to need anothe 
Example: tf any thing ſeem difficult, it is by reaſvr 
of the Symbols; which yet are ſo naturally adapted 
the thin ng; they are to ſignify, that ary one (tho boy | 
an ordinary Capacity) may eaſily learn them al in h. 
r 
Pp I ſhall therefore only add a few Notes, upon ſome 
the Problems, and ſo conclude this Chapter, 


NMotes upon 
Prob. 1 The @ O. 2 Del. is always 23 be 


: 


ec 


. 3+ Bk 10. This Rule is made for N. Latitudes. In d 
Latitudes, if Del uy 2 * * of R-A and 4x 


: 0-4. 

Prob. 11. 1 S. Latitudes work as is directed in th 
Note on Prob. 10. 

Prab. 3 1. Ins, Latitudes uſe Addition for Subtractior 


and the contrary. | 4 
n e tw 4.Xmal be {7 


c H A p. VII. 
Of Geography. | 

He Prieceal and moſt uſual Problems in Geography, 

L are thoſe chat follow. 

„ pi» NO. 


5 reduce Great Ci ircle Degrees (as. of the Equinoct, or Me= 
= Tidian, 550 into Engliſh Miles. 


Die RUG 
Gay, as 1 70 the given Number * Degrees: the 
les anſwering thereto. Þ 

NOR. 


reduce the Degrees of any Parallel of Latitude, into 
Engliſh Miles. | 


le 


The 2 UL E. 


As R to Co-S, Le. ofthe Parallel; ſois any. Number of 
grecs in that Parallel, to the Great Circle Degrees 
Ivering thereto. - W hich turn d into Miſes (by Probe : 
gives the Anſwer, c 


E - 22 
50 Places whicbdife ouly in Lt, - To find their Diſtances 
n 0 „ f 02D het R U LF; 


both N. or both S. „„ 
one N. and one 8. * of the | 


NOX, < $4. of their Latitudes turn'd into Miles, 
Prob. 1. D) gives their Diſtance. 

OT PRO B. 4. 

Places which difer only in Lug. TM 1 their Diſtance. 


1 


U PEP Places lye 


6 * 

. 
} 
1 
x 
- = 
ö * 
; 

f 

: 

: 

* | Y 
| 
- i 

; * 

8 

* 1 

: 

i 

f 

£ 
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_ Miles, (by Prob. 1.) gives the Diſtance ſought. 


Too Places differing both in Long. and Lat. To 


Co-. 4th 3 Co-S. 5th 2:5, Greater Lt : Co S. Diftand 


except what relate to finding the Longitude, Latif 


„„ 

1. If the two Places lye both under the Equinox, t 

X Zug (if it be leſs than 180 Deg.) turn'd into MA 
(by Prob. 1.) gives their Diſtance, But if their x 1M! 
exceed 315.0 Degrees, take its Complement to 360DM / 
and work as before. | , 
2. Ifthe two places lye (not under the Equinox, hy 
under ſome Parallel of Iz, Say, asR : Co- & comm 
Tt: : 2 X Lng: + Diſtance in Degrees, which turn'di 


n 
l 


P R O B. 5. : 


their Diſlace, © wn, 
1. TFone of the Places lye under the Equinox, andt 
other under ſome Parallel of LI. Say, as R: G-. 
of their X Ing; : O- S. Lt, Co- S. their Diſtance in De 
which turn'd into Miles (by Prob, 1.) gives 
2. If both Places lye without the Equinox, but 
the ſame fide, (viz. both North or both South of 
then ſay, as R: Co-S their X Ing 2; Co-t. Greater It 
a 4th; which taken from the Compl. Lefler 11, les 
agth, Then, as S. gth: 5, th: : Co-. Greater! 
S. Diſtance in Degrees, which turn'd into Miles(by Prob. 
is the Anſwer. | 25 
3. If the two Places lye, one in IV. It. and the ot 
in S. I:. Then ſay, as R: Co- S, of their X I 
Greater IT: f. a 4th; which taken from the Co 
Leſſer If. the Remainder will be a 5th. Then ay 


Degrees, which turn'd into Miles (by Prob, 1.) 3 
the Anſwer, requir d. o» | 
I hete are all the moſt uſual Problems in Geograt — 
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x bearing of places; the two former of which; as Mi 
hey are found by Calculation, they belong as properly 
Navigation; to which therefore (together with the 
earing of Places) I ſhall refer them: Concludihg this 
hapter with _ . 5 5 i | 
A brief Explication of the Symbols, made uſe of 
r brevity ſake) in the foregoing Problems. 

y. Longitude, |S. South, 

Latitude. IN. North. | 

. Diſtance. | P [- ompl. Complement. 
Dfference. |  X Lns. Difference of Lon- 
En | gitude, | „ 
Greater. 5 | XL t, Diffe rence of | | FFI 
Leſſer. | a | tude. W 


— 


CHAP. VII. e 
Of Navigation. 


He principal and moſt uſual Problems in Navigation 


N mare ſuch as relate to finding the Longitude, Lati- 
e. Rumb, and Diſtance of places; any two of 
le uch being known, the other two may be found, by : 


ter 0: Rules in the following 
| Problem. in Navigation. 


Fnowin to nd]. = The Rule. 


ob 


e ot 8 TCT 

18 Lng-&Lt Kmp. 4. Lt: &. :: Rr f. Rut. 

Co | of 2 Pls. | Dſt. A= S. Rnb: R:: K. ins: Dit. | % 
an tag als Lr. Of} &. Rad; c-. Nnb i: 


and Lt. of other, Ing: A. it, 2 
ei of them Dit. [4s S. Rub: R:: X. Lug: 
land Rmb. 2 e Dd 


- 15 


3 Br ock 
1 Frob. knowing to fndj _ - mm ” 
i Fo — 0 of 1 two Rmb. 2 DE X. Ing: : R: . Rmb, | 


Sr. & Lt. Lt. of [Find Rmb. by Prob. 5. Thrall 


one them, the |ſay, As S. Rmb: Co S. K, | 
. "hs 1b: ; 
& Diſt, other. X, Tg: :X. wal 5 


Lt. 2 Pls. 'Lne, | : 
| Lag, of ebe 4 Co-S. "ITY 2. C. Rb ; p «x 
L of em other. | Lt: A. Ing. | 


and Rmb. Diſt. LAs Co-S. Rmb: R: Ar II 
Lt. 2 Pl. Rb. n: :: R Sec. Rb 


and Ing. I. Lng. Find Rmb. by Prob. 9. Then, 
| of the As Ca-S. Rinb: S. Rib: 8 X08 
and Dſt. ſother. X. * 


1 Rmb. & Ig. 1 
II PDſt. two of the R: Sz Erb: «Dt: 4. In 

1 Pls. and other. 

W122 296 Lng. or Lt. of . | | 
12 Lt. of one| the As R: Ae: 2 x1 


| _— them. other. 


—_—_— +64. „ A * Wr LOW, 


| 


4 


act 


ty, $4 


The aſe of her Gras oing ; Problems, Aube made: 
dent by the following Notes, 
Note 1. That the Symbols made- uſe of in theſe Pr 
blems, are theſe that follow. 


Ing. Longitude _ I. Ing. Difference of L 
It. Latitude. | gitude, ' 
Rad. Wim. K. Difference of 
| Dh. Diſtance, a 7 tude. 5 | 
Pts. Places. os 2 


tract che leſſer from . greater, the renner I 


* 1 of thole 3 Placer: 


Ly 
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—— Note z. The X. Ing. or X. Lt. being thus found, in 
Ng, reduce the X. Lt. into Miles by Chap. 7 Prob. 1 
this Book, Allo, reduce the X. Ing. into Miles, 
Chap. 7. Prob. 2 of this Book. But, in reducing 
r A. Ing. into Miles, obſerve to do it for that baral- 
of Lt, / not from which, but) towards which you are 
Note 4. If the Rumb be given (as commonly it is) 
points of the Compaſs; it muſt be reduced into Deg. 
77 allowing 11 Degrees 15 Minutes for each Point of 

r Compaſs. C . 
Vite 5, The Rumb is always accounted from the Me- 
lan, towards the Eaſt or Weſt, whether you fail to- 
the MR or youth, © EEE” 
Nite 6, The five precedent Notes being known; any 
the 12 Problems, in the foregoing Table, are 
7d, by the Analogy in the fourth Column,  _ 
Note 7. The X. Ing. or X. It. found by any of the 
oblems in this Table, is found in Miles; and muſt he 
luced into Degrees, before you can find the Ing. or Lt. 
the place ſought. | TG 


Nite 8. The X. of 4 4. Nin Miles may be reduced 
degrees, by Prob. 1 : : * of this Chapter. 
Note 9. The X Ing. or X. II. being thus found, in 


nees; If you ſeck the Ing, of a Place 2 — 


2 Inge 3 jp the Lng. of the Place given, i 


fail < wort > from the Place of known Ig. 


( the — 7 the Ing. of the place 
"RT | 


like manner, if you ſeek the Latitude of a Place, 
CT 


1 15 
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aber * th * yk Fo che Ii of the Place 
given, if you fail towards the 75 5 Crs 11 and 
— Ei isthe Lt. of the Place ſought, | 


Remainder 
Note 10. The Rumb being found by any of the Pre 
blems of this Table, is found in De b and muſt be 
reduced into Paints: of the Compaſs, by allowing 11 
Deg. 15 Min. fon each int. Then, hol Points of the 
Compaſs are to be reckon'd from the North or South 
Points of the Horizon, towards the Eaſt or Weſt, and ſe 
to be denomipated reſpectively, as four own Reoſon wi 
eaſily guide you. 

Note 11. Becauſe (perhaps) every one itt who: 
Hands this Beok may come) canr ot tell the Names o 
the 32 Points of the Mariners Compaſs; it may notb 
much amiſs here to inſert them, eee to their Order 
and Nur are Golds. ' 


1. North, or full North. 
2. North and by Kaſt. 
3. North North-Eaſt. Vx 


„ my ad nt N rth-Eaſt and * A 
| 3 5. North. Bal. W. 


7. Eaſt North-Eaſt. 
8. Eaſt and by North. 
9. Eaſt or full Eaſt. 
10. Eaſt and by South. 
11. Eaſt Soutb-Eaſt. 
12. South-Eaſt, & by Eaſt. 
13. South-Eaſt. | 
14, South-Eaſt & by South, * 
15. South South-Eaſt. 
16. South and by Eaſt, 
17. South, or full South. 
5 1 Sunn and by Weſt. 1 
19. South — wel 


HA - 
gen: 


20. South 


20. South-Well and bp South... 

21. South-Weſt, /, 1 
7 25 douth Welt & by Welt. 

23. Weſt South-Weſt, 

24. Weſt and by South. 
25. Weſt or full Weſt. 


ro 46. Weſt and by North. 

ſt be 257. Weſt South-Weſt. 

1 8 North-Weſt & by Weſt, 

Ws. . :.: . North-Weſt. | 
outl BY ks North · Weſt & by North. A 
nd ſo | 31. North North-Weſt. 

wil 32. North and by Weſt, 


And ſo, the next Point comes round to the North again, 
ba Other Problems — in Navigation, are theſe 


that follow. 
5p R 0 B. 13. ro ) 


Þ reduce Miles into Great Circle Degrees, (as of the — 
ur, of Meridian, &c.) | 


W Th RUL - 5 21 | 
As 70 r: ee Number Miles: the ess 
aſwering en . pitta 175700 2% K 
p K O B. 14. od eee 


To reduce Miles into Degrees 72 any Parallel < | 
_ L. | 


The RULE. , - 


. U How Miles into great Circle Degrees, | 

rob. 17. Then ſay, 2s Co. S. It of the Parallel: A.. q | 
e Number of G. cat=Circle-Degrees : the Nudes of 
degrees in that Pa rallel, an:weri vg \thereto, A 


PROB. TH 


; fu hou ** Miles N tn bu. 15 Lund. 
= KU — ene & 9p 
ut " The 
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Trigonometry. Bock Ill. 
As Co-S. Rmb. from the Meridian: R:: 70: th 
ber of Miles anſwering to one Degree in har 3 
| | P of 16, | 
FROM $15 


To rid uceS Miles * into f Teagues. 


454 Leagues  T Miles, 
ESL: | 
rn Li... Mi: 1 
A. 1: TN the given Number of 8 
to the Number of Om, anſwering thereto, 
CHAP. IX. 
_ Of Dialing. 


T He Principal Problems in Dialing, are ſuch as relate 1 
to find the Hour Diſtances, and other Requiſits off 
a Sun-Dial ; the Method of performing which, I ſhall 
briefly, yet plainly ſhew in this Chapter. But before 
I ſnhew how to Calculate the Hour-Diſtances, it will be $a 
_ (becauſe it muſt be firſt known) that I ſhewiſſiboy, 
To find the Requiſits belonging to any Sun-Dial, Gr. Pro 

S. 1. For an Herixontal- Dial. day 
In 15is there is notting requir'd but the Zight aH 
Stile above the Plain; and that is always equal to th 
Latitude of the Places 2 Wo x 

© 5. 2. Direct Vertical North or South Plains, 

In theſe Plains alſo, there is nothing requir d but th 
| hight of the Stile above the Plain; and that is alwaysc 
qual to the Compl. of the Latitude of the Place. 


Chap: . 
"1% 3- eee n 0 ele 


m. In theſe Plains (before the Hour-diſtarces can be. © 


Calculated) three things (beides II- Pl. and cl. m—_ 
ruſt be found, of which in their Order, Mc. 


Prob. 1. To „nd the Stile's Higbi. 

Gay, as R: Co-S, Li- Pl: 
tile's Hight, ER 
Prob. 2. Jo find the cali Dt, fron the Meridian. 
> day, as R: S. Del- Pin: : Co-. Li- Pl: f. Df. of the Sub- 
5 ile from the Meridian, | e 
Prob. 3. To 10 the Plain's X. Ing. | 
— Wicridian : S. Plain's X-Lng.. 
5. 4. Faſt or We/ Reclining or kling Plains. 


e the ſame as in the other, of Which in cer on 
, 5 And, 


Prob. 1. To d the Stiles Hight, 


voye the Plain. 
Prob. 2. To find the Subſtile*s DP. fron the Meridian. 


DI, -rom the Meridian. 


Prob. 3. Te frid the Platn's X rings 


BY as H. Li- Pl :: R: S. Subſtile's 1 1 the Me⸗ 
ndian 7 S. Plain's X. Lng. a 


8. 5. South Declining 1 vi Y Plans. 


t th 
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clination 
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: Co-S, Dcl- Piu: 8. of the 


Say, as Co-S, Et- Pl: R 22 8. SabſtiÞ's D&, from & the . 


In theſe Plains (as in Vertical Decliners) three things 
beſides the. Latitude and Reclination) muſt be found, 
K fore the Hour-Diſtances can be Calculated; and they 


day, as R: S. LI. PI :: F. Rerlination: 5. sine küghe 0 


AN 
2 : : 8 3 
*'Y 1 md ., 1 r 
* 1 wy n £ Lita 5 
ä — 2 >> 


day as, R: Co-S. Reclination: t. Ip: 2 ts e 


in theſe Thins beſides the Ti- Pl. the Del. 440 Re. | 


— * * 
' . — — — n 
ö - * * A * * * - 2 
— * 1 I 2 5 r — : x 
nw . NIE, * I 25 * * — _— —— — „ — — n SANS Law * - 
OG a a . "FI r PRES - _— — * 8 l . 
- A 2 — EET, CI — . ftw of ops. Tin 


4 min 4 > 4 > 
A 2 * A 24 1 TR 
5 * 8 
9 —— ICY oh — 


ERS” \ * ; = 
= * * — 8 8 * TR 


- 
fp : — 0 woes 
— — —— — 
o = 


2 on a N 
we al RE A 1 9 
„ 


; | ” 8 * F * R 3 
214  _AI1r1onometyy. Book III. 


Clination, or Inclination of the Plain, four thing; mult Ml. 
be found, before the Hours can be drawn, of whichin II ; 


Prob, 1. To find the .Dſi. of the Meridian and Horizon, 
Say, as R: S. Reclination or Inclination ; ; f. Del; t, : 


Dj. of the Meridian and Horizon. | | , 
Prob. 2. Tofind the Stile's Hight. | W 6. 


Say, 25 R 8 DR. Meridian and Horizon :: Co- S. Re. 
clination, or Inclnation : S. a 4th Arch; which Sub 
tracted from the L- Pl. leaves a 5th Arch. Then ſay, 
as S. Dſt. Meridian and Horizon: S. 5th Arch: : Co- S. WM 
Del. Pin: S. Stile's Hight. 1 | 
Prob. 3. TD find Dſt. Subſtile from the Meridian, A 
Say, as Co-t. Dcl-Pln : t. Stile's Hight ; : that 4th 5. 
(in the preceding Prob.) : F. Subſtile's Dſt. from the 
3 Prob, 4+ To find the Plains xk. 1 
Say, as the 5th 5. (found in the foregoing Prob. 2.) 
— : 5, Subſtile's Dſt. ftom the Meridian: &. Plain; 
Ing, 155 15 


. 6. North Dedlining N eg nt N lars. 
In theſe Plains (as in South Decliners Reclining) the 1 
ſame four things muſt be found, before the Hour Diſlan- I- 
ces can be obtain'd, ol which in Order, "and 
Prob. 1. Tofind the Dſt. of the Meridian and Horizon. A 
Say, as R: S: Reclination or Inclination:: 7. Dcl-Pln: Ne 


Ct. Dſt. Meridian and Horizon, 


Prob. 2. To find ibe Stiles Higbt. 
Say. as S. Del-Pln : R:: Co. S. Dſt. Meridian anc 
Horizon ? S. a 4th Arch, to which add the Conpl. Li. P 
then the Compl. of that Sum to 180Deg. 1 
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Ach. Then FR as b. 4th Arch: 5. 5th: g. Reel l 
in vation: S. Stile's Hight. 


Prob. 3. To ind Oſt. Subſtile from the Meridian: 


Say, as 1. ReclinatiGy : : Co-S, Dſt. Meridian and Hori. 

. ꝛc n:: 1. Stile's Hight: S. a 4th Arch, Which Arch, or 

its Compl. to 180. Deg. is the Subſtile's Dit. from the 
Meridian, SE as you ** it from the North 
or South. 


4 Prob. PE To find te pia N Lag. 


ay, ay, as S. Stile's Hight: R: 2 Dſt. Subſtile and 
-$, Meridian: Co-t. a 4th Arch. Which Arch is the Plain's 
I. from the North; or its Compl. to 180 * it 
you account it from the South. Tbs : 


a 8. 7. Dire& South and North Reclining, Plains, 
In theſe Plains there is nothing requir d, before the 
Hour-Diſtances be Calculated, but the Stile 8 ** 3 
which wy cal ly be found thus — 


2.) 

zin; : ha For South Rae. 
If the Reclination be 1 Tum the Compl, Lt- 

* Pl, then the 1 Z. * of the e and comp. 


lan-“ T“. is the Stile's Hight. 
2. For the North Recliners. 


Add the Reclination to the Compl. II- Pl. and their 
lm, (if leſ than go Deg.) or its Complement to 160 
Dep. (if more than 90 Dee. ) is the Stile's Hight, | 


8. To Calculate the Hour- Diſtances upon all ſorts of Plains, 
Upon all Horizontal, and upon all Dire& North and 

buth Plains, whether Erect, or Reclining, the Stile 
nds upon the 12 a Clock Line; for theſe Plains haye 
. and therefore che Suntile and Hour-Line of 
: 105 


lo 
Pin: 


Pl, 


Oy . 
F 


1 + tc [lt 


125 are the ſame, and the Equinoctial Diſtances of each 
Hour from 12, is 15 Degrees. 
In all other Plains (as Erect 5 and North and 
South Recliners declining,) which have X. Ng. the Plain; 
AXIxg · muſt be reduc d into time, by allowing 15 Dee, 
2 for one Hour, i. e. one Deg. for 4 Min. ot Time; ard 
3 Raving found' the Equinoctial Diſlances of the Hour 
dn eſther ſide of theSubſtile; the. EquinoRial Diſtance 

for all the other Hours, are eaſily found, by the conti 
nual Addition o; D 
portion will be 

As R: S. Stiles Hight above any Plain Sbesſsere i 
be: 22. of. the Equinoctial Dſt. of any Hours from thy 
Meridian of any direct North or South Plain, whet 
Erect or Reclining: — but from the Subſtile of all othe 
Plains: to the t. of the true Hour - Dſt. — the Plain 
from the Meridian, or Subſtile. 5 

I ſhall conclude this third Book, ch. N 

A brief le) inch of the Symbols made uſe 


for an Hour, and then the Pro 


(for brevity ſake) inthis Chapter, 
K. Radius. i. e. That is 
S. Sine. r . Compl, Complement, 
1. Tan ent. ̃ "nn 5 Dei. Declination. ; 
Co-S. Col Sine. Dſt. Diſtance, © 
Co- t. Co- Tangent. Lt» Pl. Latitude of a 
J. Difference. 5007 RP... 
2 Sum. Del. pin. Declination of t 
N. Ing. Difference of Lon- - Plain, 1 
Situde. | 4] : 
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nology, Dioptricks, Gunnery, : Archit ecture 
Military, or Fortification, . 


Nautical, 


Philo ο . 


8 


hole of each Science here mention d; becauſe esch 
them (when largely explain'd) is capable to fill a 
” a Ns big as this is intended: wherefore my Buſinels 
ſhall be only to ſhew how to ſolve all the moſt 


oft 


feof ———— 


le of the Sun, Roman Indiction, Number of Di- 
on, Moveable Feaſts, New and Full Moon in every 
th, Oc. far any Year paſt, preſent or to come 5 
)0 what Day of the Week begins the Year; the 
if the Moon for any Day of any Month, &c. 


ute and Reſpective Focus's of Convex, Concave 


— 
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the Uſe of the Line of Numbers, in Chro- 
_= S Mechanick- 
Powers, Automatic s or Clock-Work, and | 


land moſt uſeful Propoſitions in each, by the Line f 
bers: Which I ſhall endeavour to do in 9 Chapters. 


hap. 1. Shall treat of Chronclogy: Shewing how 
nd the Golden-Number, Epact, Dominical Letter, 


ſo, whether any Year be Leap-Year, or what Lear 


tap, 2 Of Dioptricks; ſhewing how to find the 
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[ cannot be expected, That I ſhould here teach the A 
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_. Proeme. Book] 
and Meniſcus Glaſſes ; either fingle or combin'd ; as 3 
# ſo, to find how much they Magnify, eicher fingle 
} _ - combin{d in Teleſcopes, or Microſcopes, &c. 
1 - Chap. 3. Of Gunnery, ſhewing how to find t 
Weight of ſeveral pieces of Ordnance : the Quanti 
of Powder to charge them; the Weight of their By 
lets, Oc. the diſtance they will carry, Point blan 
or at any Degree of Mounture, CS. : 
Cauhap. 4. Of Military-ArchiteRure or Fortification 
1 fhewing how to make any Regular Fortification, fre 
| the Tetragon to the Dodecagon, . 
Chap. 5. Of civil Architecture; ſhewing how tof 
the length of Timber in a Building, Cc. 
1 Chap. 6. Of Nautical Architecture; ſhewing ho 
3 to find the length of Timber in a ſhip; with 
een, e. . 
Chap. 7. Of the Mechanick Powers; ſhewing he 
to find the Force or Power of any Leaver, Wheel, P. 
ley, Wedge, Skrew, or Inclining plane, or of any) 
©» chine compos'd of any two. or more of theſe Med 
nick Powers, c. ho EN 
Chap. 8. Of Automaticks or Clock Work; ſhewi 
bop to find the ſizes of all Wheels, or Pinions, accord 
cto any Number of Teeth, or Leaves aſſign'd to t 
Wheels, or Pinions. Alſo to find the length of Pen 
lums, to make any Number of Beats, &c. 
„Chap. 9. Of eee f K. ſnewing how to find 
ſtrength of any piece of Timber; the time of the [ 


ſcent of falling Bodies: the time of the Flight 
Sound, Oc. 5 | 1 2 


f : | fei, 
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* 7 find the Golden N amber, for any Pear. - 
i Þ © © 0 ie Y 


o the Year of our Lord ( propos'd) add one, d 
divide the ſum by 19. the Remainder (not re- 
xding the Quotient) is the Golden Number for that 
ear, If nought remain, the Golden Number is 194 
for the Tear 1708. the Golden Number js 18. 


„ 
To Jud the Cycle of the Sun, for a any Ne. 


R U L E. 


To the Year of our Lord (propos'd) add 95 Ps | 
ride the Sum by 28, the remainder (not regarding the 
tient) is the Cycle of the Sun. It nought remaing | 
Circle of the Sun is 28. 

Nite 1. That the Golden- Number, and Cycle of 
Sun, are the ſame both in the Engliſh and Foreign 
compt. | 


nd 2. That they always begin the Firſt a ka, 
he I 
ht PRO B. 1 
find the Epadt, for any Tear, both in the Engl and 
tireign Accompt. 


Firſt, for the Engliſh Accompt, 
firſt find the Golden Number (by Prob. 1.) oe the. 
ar propos d: then multiply the Golden-Number by 
ard divide the Product by 30, and the Remaindes 
t regarding the Quotient) is me * according 
the Engliſh Accompt. 1 

2 rs Or- 


* e O | | 8 
dy 3, and if 3 L > remain, the Epact 


cannot otherwiſe be made) and what remains is t 


the Epa&t is ©, If the Engliſh Epact be leſs than | 


_ ever ſinee the Year 1700, he always makes the Epadd, 


Saturday. So that here the Old Proverb is Verity 


s reported of Parſon Zachary, ſometime Miniſter of 7 
* Eafter-Day will fall upon the Monday. 
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Tear 1705, he makes the Epact in the Engliſh Accompt 1 


EF 9. 
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Chronology, Bock 
Orr more eaſily thus. 
Divide the Golden-Number (for the Year proposed 


SE. 7 
% * 


| 2 
hs ͤ 3 

10 more than 5 the Golden - Number; but if 
Come thes 3. 
exceed 30, what remains is the Epact. 

| Secondly, for the Foreign Accompt. 

Having found the Epa& accoraivg to the Engliſh A, 
compt; tubtra& 11 therefrom, (adding 30 if Subtradic 


Epact according to the Foreign Accompt. If © remai 
add 30 to it, and then Subtra& as before. 
Note 1. The Epact always begins on the firſt of Mari 
2. Mr. Ving (in his Ephemerides) is under a gra 
Miſtake ; (either out of Ignorance, or rather Careleſn] 
for J think ſuch a Man muſt needs know better; ) ft 
the Foreign Accompt, one more than it ſhould be, e. g tl 


9 1 is rightJ& in the Foreign Accompt 5, which ſhou 


but 4. Whence he Calculates all the Moveable Fea Tof 
(in the Foreign Accompt) falſe z and what is wor 
(and indeed ridiculous,) he makes all thoſe Moveab D 


Feaſts (in the Foreign Acco npt) which ſhould fall 
the Sunday, as Shrove-Sunday, Eaſter-Day, Rogation-S 
day, White-Sunday, Advent- Sunday, &c.) to fall ont 


Ad Gracas Calendas, two Sundays come together, to D 
in France, & c. to Morrow in England. This is much 


lington in Suſſex ; next Year (ſays he) being Leap- Ve 


A 


4 have rot inſerted this out of any Envy to the 7 
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bor, (for the Gentleman is unknown to me; ) but to 
&t the World %e, how eaſy it is for us to be impog'd 
pon, in things we underſtand not. Nevertheleſs, if 
only had been Guilty of this Error, I had held my 
Peace, ſince Humanum eft Errare: But 1 may add, that 
woſt of our Annual Writers (I fear out of Ignorance) © 
have (to my Knowledge) for ſeveral Years, been guilty 
f the ſame Error, of making thoſe Days above men- 
don d, to fall on the Saturday, and well they may do ſo, 
fr T find they tranſcribe from lim A la volct, his very . 
rrors, but I ſhall leave this. tedious Digreſſion, and- 


05d 


t 


roceed co 


PR OE 4: 


is t | 
wy Th find the Roman Indiction for am Mar 


To the Vear of our Lord (propos d) add 3, Divide 
he Sum by 15, the remainder (not regarding the Quo- 
ent) is the Roman Indiction. This-(thovgh com- 
monly inſerted in Almanacks) is now of no uſe, I think 
lam ſure to us; and therefore I ſhall ſay no more of it. 

P RO B. 5. 5 
To find whether any Tear be Leap-Year, or what Tear paſt, - 
Divide the Year of our Lord ( propo,'d) by 4, ardr 


hat you want to k w. For if nothing remain it is 
3 ; if 1, 2, a 3, remain, it is the firſt, ſecond 
third Year after Lea; -Year« So the Year 1705 Was. 
e firſt after Leap- Yeal, e 
| = PT O B. 6. | | 
Þ fol the Dominical Lett for any Tear, both in the” En. 
H aad Foreign Accomp - 5 | 
3 N 7: Y For: 


ke Remainder (not regarding the Quotient) will ſhew. . i 
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Per the Engliſh Accompft. 
Diride the Lear of our Lord (propos d) by 4, a 
add the Quotient (not regarding the Remainder) to 

the Lear propos d, and to their Sum add 4; then divide 
| this laſt Sum by 7, (not regardtng the Quotient, b-t) 
MNoting the remainder; for the Complemert of this 
* Remainder to 7, ſhall ſhew the Number of the Letter, 
+ reckoning, AlaB2, C2, Da, & 
Nate.. If there be no Remainder when you Divide the 
Year by 4, that then it is Leap-Year, and conſequent]y 
there are two Dominical-Letters that Year; whereof 
this Rule find the Laſt; the Firſt is the next Letter in 


80 
2 
TOY 


1 1 the Order there mention'd, except the laſt Letter be 1 
f ound to be. G, and then the firſt Letter will be A. . 


Firſt find the Cycle of the Sun for the Year propos d. 
by Prob. 2, then to the Cycle of the Sun add 3, and 
divide the Sum by 43 add the Quotient (not regarding 
the Remainder) to the Cycle of the Sun, and divide 
4B this Sum by 7, (not regarding the Quotient, but) No- 
= ting the Remainder, for that will ſheiy the Letter, it you 
| count them in this Order, G 1, F2, E3, Dy, Oc. 

Note 1. It when you divide by 7, nothing remain, 7 
is ſuppoſed to remain, and the Letter is Aa. 
2. If when you divide by 4, nothing remains, it is 
| Leap-Year; and conſequently there are two Dominici 

4 Letters, of which this Rule finds the Laſt; the Firſtis 
= thenextinthe order of the Alphabet, æxcept the laſt be G, 

and then the firſtis A. Example, ty either of theſe wars 
| the Daminical Letter (according to the Engliſh Accompt) 
| forthe Year 1705, will be found to be 6G. 


e an 


» 


| For the Foreign /iccompt.. 
| Having found the Dominical Letter according tò the 
Engliſh Accompt 3 find the Nlumiber of the Letter a- 
cording to the Order of the /\lphabet, (viz. A 1,B 2 


2 
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b) and Subtract three thereftom ; ſo the Remainder: 
wil! ſhew the Dominical Lexter in the Foreign 
Thus for the Feer 1705, the Dominical Letter ſin the 
reign Accompt) will be D But 
Note 1. If in Subtraction nothing remain, 7 is ſup-· 
00d to remain, and the Dominical Letter is G. 
2. be = Rule finds the Dominical Letter (in the 
Foreign Accompt) till the Year 1800, for which Near, 
nd ſo 3 1 fl the Year 1900, there muſt he but 
me Subtracted. The Reaſon is, becauſe every rooth 
ar, for 300 Years together, (but not the gth) they 
wit the Leap- Year, vix. in the Year 1700, 1800, and: 
yoo, they omit. the Leap-Year 5 but not in the. 
be ſear 2000. | 4 
3. The Dominical- Letter (in both Accompta) changes 
de firſt Day of January. | 
„ That when tis Leap-Veer in one Accompt, tis 
nc in the other; except where the Foreigners omit 
nd ße Leap- Year,. as was ſhewn in the ſecond Note. 
Ig , And when 'tis Leap- Year, there are two. Domini- 
ide n' Letters, the firſt of which is uſed till St. Mathias's: 
No: ky, (the 25 of - Fbr.) and the ocher e — 
} 0 the end of the Narr. 


„7 | 4.8 R O B. 3 EE, . wy ; 
Width: Number of Direction, for 2 Nur, 15 the : 
TE Engliſb and Foreign Accompt. 


cl WW Tho? Mr. Wings Mr. Leybcurn, and Mr. Salmon affirm, 
at this Problem cannot be ſolved by Arithmetick : 
[ ſhall ſhew that it may: but I confels it coſt me ſome. 
be and ſtudy to diſcover the Method of it; which is 


» 


For the Engliſh Accomp, 


ict find the Epa& (by Prob. 3.) for the Your pas 
d. ben Subtract the Epact from 26, (adding 30 
dubtraction cannot otherwiſe be made, ) noteing the 
mainder, which [ W all call the Fized Number. Y hen 

Fo wide. 
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divide the Epact by 7, (not regarding the Quotient, 
but) Noteing the Remainder, — Foods, if nothing 
1emain, the remainder muſt be accounted 7,) and take ®! 
its Complement to 8. This Complement I vill F. 
Call the Subtrabend or Number to be Subtracted. 
Ihen ing found the Dominical Letter by Prob, 6.) 
_ Subtract this Subtrahend from the Number of the Do. 
minical- Letter, (reckoning, A 1, B 2, C 3, Uc.) and 
the Remainder added to the Fized Number, gives the 
Number of Direction. 3 
Note 1. If the Subtrahend be greater than the Num 
ber of the Dominical Letter, you muſt add 7 to the 
Number of the Dominical Letter) that ſo SubtraQiay 
may be made. We 
2. That, if (in Subtracting the Subtrahend from th 
Number of the Dominical Letter,) nothing remain, th: 
Remainder muſt be accounted 7. „ 

3. That when the Epadt is 28, you muſt add two ti 
the Subtrahends and when it is 29, you muſt Subtract 
from it, and ſo the Sum, or Remainder will be thi 
true Subtrahend for thoſe times, WEE! Cn. 

4 fl hat whem it is , rents there being: twWO Do 
minical-Letters, you muſt make uſe of the laſt « 
them. : | | - ' 

Thus the Number of Direction for the Year 1705 


was found tobe 18. 0 
95 For the Foreign Accompt. 
Feind the Dominical-Letter in the Foreign Accompt 
by Prob. 6, and then work in all reſpects as in the EI 
gliſh Accompt, only making uſe of the Foreign Domin 
cal-Letter; for the Epat made uſe of muſt | 

the Engliſh. 5 7, 
Thus the Number of the Direction for the Year 170 

was founc to be 15. | | 3 
Thus you may find the Number of Direction ine 
ther Accompt, without much trouble; Neverthel 
it may be found with more caſe, by the followir g 
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STA Ta 
The Uſe of this Ta- Pr. A 5 EE FE 
ble is very eaſy; thus, 1 
firſt find the Prime or 19 22 _ _ 
Golden-Number (by | 2] 5] 6] 7 11 
Prob, x.) for the Year 3 26 27 28 2425 
propo d. Then find 2 nol ant x3 . J 
the Dominical Letter Ke Ree 1.59 —Þ-| 
in th Engliſn 2 Ln 
nk 4 . 2* 27 21122 | 25] 
kccompt, if you ſeek | 7 12 13 14 15 * 
hide Number of Di- 8 0 of 
of iction in that Ac- AE TI. 22 3113 | 
compt, Then enter | 9| 19] 20] 21] 22] 23] 24; 18 
he this rs ty Por 10112 13 7 8 100 Ti 
Mime, in the „ ney g 
a umn, and the Domi- e AL | 28] 29 31132 
tical Letter at the top, 121929 21] 15] 17j15 
+ Mad e common 135 6782004 
MM Angle of meeting you 1 24 27 28 aol 221 Z A271 
hre the Number of an 26 . 2 MI — 
| | 1 wrong | 
. rample. For the [16] 5 | 6| 7] Hf 20 3] 4| 
Tear nf peer 17 | 26] 20] 21| 22] 23 24025 
115, an S . r 
2 Letter G, in the oo Is . 23 = Fa. —[ 
Engliſh, and D, in the 119 | 33] 34 281 29] 301 31! 32þ 


foreign Accompt, what is the Number of Direction in 
ach Accompt? Anf. 18 in the Engliſh, and x5 in the 
foreign Accompt. + )* 

Note. If it be Leap- Year, yon muſt enter the Table 
with the laſt of the Dominical Letters, becauſe the firſt 
them is out. of Date the 24th of February, and the 
unber of Direction, begins not till 22 of March. 


TP POS © 


v find the Movable Feaſts (and Terms) in any. Tear, in 
both Accompt s. ; 1 
5 1. For 
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1. For the Engliſh Accompt. 


by Find the Number of Direction (for the Year propos q) 
by Prob. 7. Then add the Number of Direction 


Fu 31. £ S$hr ove- Sunday. 
4 Feb, 7. : . by: Firſt Sanday in Lent, 
_ | May 21. 1 I Eaſter-Day. | 
S000 To 15 | Eafter-Term begins, 
11 6b S005 26, | "Rogation-Sunday. 
to 4 Apr. 29. > and you have 4 Aſcenſion-Day. 
: May © 1 4 5 Eaſter- Term ends. 
| May 9. White- Sunday. 
May 18. | _ Trinity-Sunday, 
May 21 B Trinity-Term begins, 
June 9. | C Trinity-Term ends. 
w-- 


2. For the Foreign Accompt. 


Find the Number of Direll ion (for the Year propos 0 
in the Foreign A ccompt, (by Prob. 7, ) and add 7 there- 
to. rejecting 35 if the Sum amount to above 35. Then 

add this Number to the Months and Days in the preced - 
ing Table; ſo you will have the Moveable-Feaſts in the 
| Foreign-Ac ccompt. 
Woite 1. That this Method gives the Time of the Mo- 


| veable-Feaſts in the 8 7 on  fucha 


ws of the Foteigo N Month, 
2. That 6 in both Accompts) | is always 


the Bur; Sunday to the Feaſt of St. Andrew, whether | 


it be before it or after it, 

| PR O = $6 
75 find the Age of the Moon; or the Day of ber Full and 
Change, in any Month of the Tear. 


Though this cannot be done by the Line of Number 
yet becaule it ſhews the U e of the Epact, I ſhall here ſhe 


how it may be done ; and for the: better remembring thei 


| Jam, 


Rule, take It in Verſe thus: „ 


the M 


2 8 * 


- — 95 9 You 
* * 

7 - 

FP * - 


Fant. Og 2, I, % 3» 43 55 6, a 
8, 8, 10, 10, theſe to the Epact fix, 
T he Sum (bate 30) to the Month Day add, 
Or take from 30, Age, or Change is bad. at. 
Which is thus explain'd, add to the Epact for Jan 
0, Feb, 2, March 1, &c. When the Epatt is added to 
any of theſe Numbers, the Sum if it be leſs than 30. or 
the Exceſs above 30, added to the Day of the Month 
rejeRing 30, if need be) gives the Age of the Moon 
that Day; but Subtra ted from 30, leaves the Day of 
the Change in (in or from the beginning of) that 
Month. 3 : 25 
Having found the Day of the Pawn of if it be 
more N ,, _ __ F Subtra&t 15 from it. 5 
leſs T than 9925 Add 15 to it, F ſo .the 
Remainder. {hall be the Pay of the Full Moonin 
chat Month. . | 
I find what Day of the Week begins the Tear: and conſe- 
"WW. 4uently, what Day of the Week begins any Month in the 
Tear. | | 5 „ | 


Divide the preceding Year by 4, and add the Quotient 
(not regarding the Remainder) to that Year ; which 
dum divide by 7, (not regarding the Quotient) and the 
Remainder is the Day of the Week that begins the 


. F K 8 
- 2 1 4 a 
1 . * 44; & — "GG . 2 3 2 
* 1 A a - * 5 - 1 , - ” * * 
* a — a> _ —— 2 5 _ — — 2 - = 
e : a " PO FIR , 
n — — 2 - - 5 — x - © 5 "Te 4 
erer . my vu < 9 VR ISR \ * * r 5 1. — 7 MR I =, 8 2 c — —— 8 J 
£m : . S - * — * 4 - mp og WE N 2 r fr" ts wg — 1 
K = — 2 * 2 —_ 4 * 128 by 4 * an So — 1 = 8 þ l 2 S 
r = * . „ . k — = > — — 0 = P — * — 0 Pay 
— — — - . 75 > . — . | . Bu A I þ - 
| — - ADS Wet, a, — — - 
OE. 2 ˙·L.•'ſ—ͤͤ Uͤ•m— —  —— - a — 


'S WE Year 5 reckoning» Sunday 1, Monday 2, &c. If nothing 
remain, the firſt Day of Jan. is Saturday Fa | 
To find the firſt Day of the other Months, take this 
id Feb. Mar. Apr. May. | June. | 1 ; 
Add 3, and 3, 6, 1, and 4, | 
rs . 5, o, 3, and 5 more. 


w | Fuly. Aug, Sept, Octo. Nov. Dec. Z 
he Above and below the Figures in theſe Verſes, you have 
the Months to which the Figures (in the Verſes) refer 

| Ds | as 


© »- Numbers, to the Weekly Number of that Day will 
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as 3 to Feb. 2 to March &c. And the plain meaning of 
the Rule is, That whatſoever Day of the Week, New. 
Vears Day falls upon; the addition of theſe relpectire 


ſnew what day of the Week all other Monchs come in 


only two Cautions are to be obſerv'd. 


1. If the ſum of the Numbers added exceed 7, then 7 
is to be abated, and the reſt ſnews the day of the Week. 
2. In Leap- Tears, you muſt account March, and 

every Month after, to come in one day of the * la- 


ter than will appear - by theſe Rules, 


Hence, and by help of the following Table, you may 
End the day of the Month at any time, as wel why 
an Almanack. 


El 
| 


164 


7 FF TIE. 


7 e. 
Th. 


Fr. 


Ia. We. 
. . Tb. Er. 
Tb. 


Fr. 
S4. 


Fr. 2. 
. . 
Su. M- 
Mo 0 8. 


Tb. Fr. 5 8 


Mo. 


4 


Ta, 


Ca. Su. 
u. 'Mo. 
Mo. . 


2 e. 
e. Th. 


Fr. 
84. 


= 


— 


We . 
7 F. 


The ute of chi Table vil be plain by the flowing 
Example. 


Suppoſe I would know what day of the Month the 


third Saturday of March 1705) was: by the former part 
of this Prob. I find the firſt day of the Month was 


Thurſday; therefore | find 7hurſday on the top of the Tx 
ble, and under it (in the ſame. Column) I fird Satir- 
day, againſt which on the Left Hand is 3, 10, 17, 24 
31; which ſhews that they are all Saturdays; and 21, 
-being under the Figure 3, at the top of the Table, ſheyi 


On 


756 
rain be the 1 7th _ 
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on the contrary, if you would find what Day of the 
kk any Day of any Month is, enter the Table on 
top, with the Day of the Week that begins the 
nth 5 and on the left Side, with the Day of the 
th; and at the Angle of meeting is the Day of the 
xk ſought, This needs no Example. 


reduce epi or Planetary Hours into our common equal. 
EET Eo. oe | It} 
Tk A HEX : 
L7,as 12Hours,is to the length of the 7 Ne * from 

een EET: 
Tron Mod Sun Riſing 5 ? 6 is the Jewiſh or 
ctary Hour ORs to a 4th. Which added tothe 
of the Sun { aan © ifthe Jewiſh or Planetary 


„ poet UT 2. WHEY 0 


hen doth the 5th Jewiſh or Planetary Hour by Day 
hen the Days are 16 Hours long? Anſiv. At 49 
after 10 a Clock in the Forenoon. For as 12: 16:2: 
equal to 6 Ho, 40 Min. which added to 4 Hoo 
time of Sun-Riling) gives 10 Hours, 40 Minutes. 


Ho. + 5.4) 
Me ; wh 
15 PR O B. 1. | 155 


fd the Abſolute Focus of a Convex-G! 7. 


. ..- Wh 


. Dune. [3 8 Dock! * 
1 5 The R UL E. | 


Expoſe the Gli to the Sun, and you than ſee a brig 

4 Spot caſt upon the oppoſite Wall; remove the G 
towards or from the Wall, till you bring that brig 
Spot into the leaſt Compaſs you cans Ihen the DW 

ance from the Glaſs to the Spot being meaſur'd, (Mz 

| 14" Aom the Abſolute or Solar-Focus of that Glaſs, Th 

are ſeveral other ways to find the Abſolute Focus; %% 
this being a general Rule for all Convex- Glaſſes, 1000 
* Brevity lake) wave the reſt. 


P RO B. 2. | 
To find the Reſpective Focus of a Convez-Glafs, + 


1. When a nigh Object is placed more diſtant ff 
the Glaſs than the Focus; the Rule for determining 
Diſtin&-Baſe or Reſpective Focus, is this. 
As the difference between the Diſtance of the Ob 
and the Focal length, is the or Fecal Length; {cis 
Diſtance of the Object from the Glaſs, to the Dich 
of the ReſpeRive Focus or Diſtin& Baſe from the G 
2. Whena nigh Object is placed nearer to the 
than the Focus; the Rule for finding the Imag 
Focus from the Glaſs. 

As the differerce between the Diſtance of the Ot 
from the Glaſs,and theGlaſs's Focal length, is to the G 
Focal length) ſo is theDiſtance of theObje& from the 
to the Diſtance of the Imaginary Focus from the Gla 

3. When a nigh Object is placed in the Focus of 
Glaſs ; the diſtinct Baſe. or Reſpective Focus willt 

the ſame Diſtance on the other Side of the Glaſs, 


PROF, . 
Te fnd the Abſolute- Virtual Feens (or Point of Divers 
in Concave Glaſſes expos'd to Parallel Rays, 

, The RUL E. 


As the Sum af; the Radij of both Concariti 
to the Radius of either Concavity; fo is the double 


( 
ute 


of the other Concavity, to the diſtance of the Ab- 
ute Virtual! Focus from the Glaſs. 


Pp R OB. 4. 


fnd the ReſpeFive Virtual Focus (or point if Diver- 
gency) in Concave-Glaſſes, expos d to converging Rays v 
7s the Point to which the Ray direfly Converges, is 
unt from the Glaſs, 7 more than' the Abjolute- Vi rue 
bus in Parallel Rays. 


The R UI . 


— 


focus from the Glaſs, is to the Diſtance of the Ab- 


tive Fun! Focus of this Converging Ray. 


8 PS R O B. 5. - | 
jud the Reſßellive Focus (or Point where the Refrafted 


erging Rays; when tbe Point to which the Ray Conver- 


cus of Parallel Rays. 
e U L E. 


Convergency from the Glaſs, to the diſtance of the re- 
Rive Focus or Point where this Ray croſſes the Axis. 


R © B. 6. 


in Concave-Glaſſes * d to Diverging Rays. 


the Glaſſes abſolute Virtual Focal dd is to 


As the di 8 between the diſtance of this Point 
m the Glaſs, and the diſtance of the Abſolute Virtu- 


ute Virtual Focus; ſo is the diſtance of this Point of N 
mergoncy from the Glaſs, to the Diſtance of the Re- 2 


Ray creſſes the Axis) in concave Glaſſes, expos'd to cen- 
{es, is nigher to the Glaſs, than the —y Virtual 


k the Exceſs of the Virtual Focal length, above the 
ace of this Point of Convergency from the Glaſs, is 
e Virtual Focal length; fo is theDiſtance of this Point 


nd the 1 Virtual Focus or Point of Divergencys 


the. Sum of theDillance of the Object from theGlak, : 
„„ the 


hap. I: - Dimricls, " by — * = | 


2 1 
, 
4 7 
T3 
Ks 
3 77 
i 
1 
l; 
3 
B: 
1 
1 
1 
. 
{iT 
* $4 
i F- 
: 
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tele: abſolute Virtual Focablength; ſo is the Diſt: a 
of the Object trom the Glaſs, to the Diſtance of t 
. reſpe&ive Virtual Focus, (or Point of Divergency) fro find 
the Glaſs; 10 ( 
Note. That by Focus or Virtual Focus, I mean t 
| abſo'ute Focus, or abſolute Virtual Focus, made by | 
rallel Rays falling in a r or Cor cave-Glals | As 
4 General Rule, to find the Eau, thy Real or vir, 
any Meniſcus Glaſs, the Semidiameters of whoſe Conve' find 
and Concavily being unequal, Air 
As the Difference of the Semidiameters, is to either | 
the Semidiameters, whether of the Convexity or C As 2 
cavity; ſo is the Diameter of the other Surface, tot ple of 
Focal length, Real or Virtual. 
Note 1. That if the Semidiameter of the Concaliiſh 624 
Surface be greater than the Semidiameter of the Com (P 
the Glaſs has a real Focus. But, 
2. If the Semidiameter of the Concave, be leſs t 
the Semidiameter of the Convex, the Glaſs has on) ** 
Virtual Focus. _— 
3. That if both the Superfictes have the ſame Dia 
ter, the Ray that falls thereon Parallel to the Axis, ali fnd 
its paſſing the Glaſs, proceeds again Parallel. (Plain 
Thus much of Single Convex and Concave-Glafl 
| Before I treat of Compound Glaſſes, I ſhall ſay ſomethi 
of Plain Glaſſes. Concerning Which, Obſer ve 46 1 
1. That a Ray of Light falling Perpendicularly 
Plain Glafs, paſſes through unrefraRed : But all in Zut! 
ned Rays are refracted. Keurats 
2. That a Ray of li ght falling inclined on s pl Vn ir 
Glaſs, Kepler tells us, That under 30 Degrees of Incl tor De: 
tion from Air to Glaſs, the Angle of Reff action is e mea 
the Inclination; and therefore the Refracted Angle ifWronort 
of the Ircliration. Wherefbre we lay down the Mud the 
lowing Proportions, as confirm'd by  Kepler's Erft DP 
owit 


ments, and en: retain d 8 moſt Opti 1 


Ap. II. Dioptricks. 

þ fad the Refracted Angle, of a Ray proceding from Ai 

to (a Plain) Glaſs, © | 

As 2 to 2; fois the Angle of Inclination, to the 

Refrafted Angle. ns Sg | 

nr KR 1 „„ 

il the Angle of Reſraction, of 4 Ray proceeding from 

Air to (a Plain) Glaſs. e 8 

)))%ꝙ ] a 2 MF - | 

As 3 to 1, fo is the Angle of Inclination, tothe An- 

of RefraGion, © Ps a eh 
e | 

h find the Reſracted Angle, of a Ray proceding from 

(a Plain) Glaſs to Air. Ss 6: by | 3 

| „ 5 * 10 ll. 

As2to3; ſo is the Angle of Inclination to the Re- Fig 

% Meta 


Noon. 


nd the Angle of Refraction, of a Ray proceeding from 
Plain) Glaſs to Air. | xg 
As 1 to 3; ſo is the Angle of Inclination, to the An- 
dof Refraction/7 ct tf ofind hogan toe. 
But the Learned Sir Iſaac Newton diſcovered by moſt 
KurateExperiments,that theſcProportions of Kepler laid 
hun in Prob. 8,9, 10, and I i, )were not ſufficiently exact: ö 
bor Des Cartes firſt found, That Refractions were not to | 

e meaſured by the Proportion of Angles, but by the Fi 
"oportion of Sines; (See his Dioptricks, Cap. 2, Se, 7, ) | 1 
nd therefore Sir Iſaac Newton apply'd himlelf to diſcovec AM 
e Proportion of the Sines; and lays' down theſe 


lowing a 


5 X 3  PROB, 


d Dian - Bobkiy: 
PCC 
T  Toſolvethe eigth Problem more exutih. 
5 r 
As 3000 to 193 (or nearly as 14 to 9 3) ſo is the 
Sine of the Angle o Inclination » to the Sine of the 
Kefracted Angle. F 


23-05. FE „„ "Oe 
. ERR |: 

To ſotve the gth Problem more exactly. fad a 

J = = ” = "ney + 

A 200 to 1933 ſo is the Sine of the Angle of Incli- W Fron 
nation, to the Sine of the Angle of Refraction. Jitanc 
owe 
Jo ſelue the temh Problem more"exatH1y, > the 
„ SE «a. 

As 193 to 300; (or nearly, as 9 ta 14 ;) fo is the 
Sins of Ae Angle of Inelmatiop, to the Sine of the Re. Ne Foc 
5 NS. R OB. 3 425 * 
'- = To folvetheeleventh Problem mere exafily, e C. 

N f + gs * alſo, t 
3 The RU L — 3 . Diſtin 

„ 107 to 300; ſo is the Sine of the Angle of Inci- | 
mation, to the Sine of Angle of Refrations promt 
3 I come now to treat 'of Compound Glaſſes. h j ilance 
; Pn i we 
8 3 e 
Je Focal lengths of 2 Convez-Glaſſes being given, the lcnzer I.. - © 
* before the ſhorter, at any given Diſt nce {ts 3 
Iban the longer; Jo find the Diſtance of the Conmpcund en 
Ercus (or Diſtinct Baſe) from the ſorter Glaß. 3 
e | ind hot 


e VL „ ee 
woecbe Focal length of the ſhorter Glaſs, ade e 


Chap. " a 237 
Difference between che Focal length of the longer and the 
Claſꝰ's Diſtance,” is to the D. fferenee betvreen the Focal 
nth of the longer, and the Glaſſes Diſtance; ſo is the 

cal lengthofthe ſhorter Glaſs, to the Diſtance of the Com- 

0 nd Focus (or mee the ſhorter Glaſs, : 


s laſs being ven, with 4 Concave of a 225. N 
Sphere, the Concave being placed behind the Convex, at 
a Diſtance leſi than the Focal length of the Convex; To 
2 the place f the Compound Focus (or 45 rnd Buſe) | 
of theſe two Glaſſes. | 

— Tx RAP 4 
From the Focal length of the Convex ſubtract cheGlaſſes 
lance, mark the difference. Then ſay, as the E- 
x of the Focal length of the Concave above this difference 
to the Focal length of the Concave; ſo is this Difference, 
the Diſtance off the Gao Focus Cordiſtinee 
baſe) _ the Concave | 
BR R O 6.” | 8. | - 
ſh Focus's of a Convex und ef a Contave 6 5 bring . given} 
md the Concave placed towards the Obje diſtant from 
the Convex; ſo that the Sum of the Concave”s Focal length 
nd Glaſs's Diſtance may be grenter than the Focal length of 
the Convex, and this Diſtance of the Glaſſes being given 
alſo, to find the Diſtance of the Compound” Focus ( or 
Diſtinct Baſe ) From the Contqve. © 


The KUL E. . 

from the Sam of the Concive's Focat length and 
lance of the Glaſſes, ſubtract the Focal length of 

e Convex, mark the Difference. Then ſay, 
As this Difference, is tothe Focal Jength ot the Con- 
x: ſo is the Sum of the Concave" s Focal length and 
L's Diſtance, to the Diſtance of the Compoand Focus 
tom the Convex, = 
1 how many times Ido apparent Pionier of an  OBe@j is. 

end 'd by a Teleſcope, conſiſting of a C. onver x hielt 

8 4 Corvez * Fe G laſs. 1 be 


bh The R U L E. 

Divide the Focal length of the Objea-Glab, 1 by the 
Focal length of the Eye-Glaſs,the Quotient is theAnhver, thi 
Far, as the Focal length of the Objea-Glaſs, is to the ho 
Focal length of the Eye-Glaſs 3 ſo is the apparent Di- Gl. 
ameter of an Obje& tothe bare Eye, to its "apparent Pr 
Diameter through ſuch aTeleſcope, — 
# Example. | : 

A Teleſcope conſiſting of a 12 Feet Obje&-Glaſs, and 

a 3 Inch Eye-Glaſs, will magnify 48 times, or make 

the Object appear 48 times bigger than it does to the 


bare Eye. 1 The 

To find the Angle rene b a Teleſcope of the foregoin 2 
Combination. | | 

The RULE. 8 


As the Diſtance between the Obj ject-Glaſs and the As t. 
Eye -Glaſs, is to half the breadth of ho Eye-Glaſs; ſo is to tk 
Radius, to the Tangent of half the Angle receiv' d. 

B., 21. 
To find the Diameter of the Image of an Object proved 

In the diſtin Baſe of 4 Convex-Glaſs, 


> Th RULE... . 

Firſt find the reſpe&ive Pocus of the Glaſs, "ol Prob, ; 

2. Then ſay, as the Diſtance of the Object from the 
Glaſs, is to the Diſtance of the Image from the Gla$, By 
ame 


(which Image is always in the reſpective Focus; ) ſo is the 
Diameter of the Object, to the Diameter of the Image. the ww 


PRO B. 22. 128 


Ti fud how many times the apparent Diameter of. an hel | 18 
| is magnify'd 92 a ſingle Micreſcope. ough 
T he 2 E. 
P vide 8 Inches, by the Focal length of the Glaſ, t 77 fn 
„ 1 is the Anſwer, tify 
„ , Dh OB: 29. | G 
Te find how many times the apparent Diameter of an he Not. 
is magnify d 4 aſi þ ngle Microſcope, th 


Th 


Chap. III. Gunnery. 237 
8 JVVVVVVVVV 
Firſt find how many times the Obj:& is magnify d in 

the diſtin& Baſe, by Prob. 21. Then find (by Prob. 22.) 

how many times of the Image is magnity'd by the Eye- 

Glaſs Multiply one Magnification by the other, the- 

Product is the Anſwer, DP . 6 


3 83 * F 


* 


9 w " — — —_— 
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CHAP. HL 
0 Gunnery. 
5 PE | wy 
The Diameter and Weight of one piece of Ordnince being gi- 
ven; Tofind the Weight of another Piece cf Ordnance (of 
the ſame Metal and Shape,) Wheſe Diameter is alſo given, 
„ A oy OR — 8 5 
Say, by Triplicate Proportion, (See Book 1. Chap. 16.) 
As the Diameter of the Piece whoſe weight is known, is 
to the Diameter of the Piece whoſe weight is ſought 5 ſo 
sthe Weight known, to the weight fought 
_ Co Eo | 
Knowing the Diameter and weigbt of a Braſs, or Tron, Piece of 
Ordnance: to find the Weight of an Iron, or Braſs, Piece of” 
the ſame ſhape, whoſe Diameter is alſo given. 
| EE IS Ew ke 
Firſt find the Weight (by Prob. 1.) as if it were the 
ame Metal with that whoſe weight is given, Then, if 
the weight of a Braſs, or Iron, Piece be ſought 3 ſay, As 
18 f: oo the Weight found, to the Weight 
ſought. 5 
To find the Quantity of Powder for the Charge of any well For- 
% Gun, either Braſs or Iron, the Weight of the 
Gun being given. 1 AE AS 
Nie 1. That a Gun is ſaid to be well Fortify'd, when 
the Thickneſs of the Metal at the Touch-hole, is equal 
ta the Diameter of the Bore. „ 


* l "FR 1 * a 22a 4 
Oz 0 * N 
4 1 ö 7 


* * 2 9 P 

N : F 2 5 12 
e F 2 ; | 
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2. That in Iron, or Braſs Guns, Gunners allow 30r 4, 5 
Ounces of Powder to every Hundred Weight of Metal Bc 
in the Gun. This being Premis'd, this is Zig Pr 


Multiply the weight of the Gun by? for Tron, and of 


4 by 4,for Braſs Guns the Product is the Ounces of Powder of 


for the Charge,which divided by 16 brings it into Pounds, W 
To find the Quantity of Powder, for the Charge of a Gun the 


net traly Ber d. ar 
TT | 5 25 
Firſt, find (by Prob. 3.) the Quantity of Powder for 5 
2 Charge, ſuppoſing the Gun to be truly bor'd. | Po 
Secondly, Take the Diameter of the Metal of the thi: 


Piece at the Touch-hole call this the gre ter Diameter. 

Alſo, add the Diameter of the Bore, to double the 10 

thickneſs of the Metal at the thineſt ſide, call this the 4 

leſſer Diameter, © | 5 | 
"Thirdly, Say, (by Triplicate Proportion) as the 

Greater "Banca 22 a leſſer — ſo is the * 

Quantity of Powder (before found) for the true Bore, 


to the Quantity to be allow d to the falfe Bore, 75. 

| | P R O B. 5. b * 5 + 

Knowing the Diameter of the Bore of one Gun, and its Por 
Charge of Powder : To find the 2 of Powder, for TI 

the Charge of any other Gun, the Diameter of whoſe ala: 
Bore is alſo given. e 
F) BH. - 5 Sun 
1. Say (by Triplicate Proportion) as the Diameter 

of the Bore of the Gun whole Charge is known, is to fo i; 


the Diameter of the Bore of the Gun, whoſe Charge is 
ſought; ſo is the Charge of Powder known, to the 
Charge ſought. - But, Note, This Rule ſuppoſe; the 
ſame Proportion betwixt the Weight of the to Guns, 
as betwixt the Diameter of their Bores. And 
therefore, REY ET MEER 3 
„„ 8 8 2, 10 


a, 


W * * I” 
5 5 
„ 


2. To fird' whither they have the ſame Proportion 
bet wixt their Weights, as betwixt the Diameter of their 
Bores; Work by Prob. 1. thus, — Say, (by Triplicate- 
Proportion) as the Diameter of the Bore of the Piece, 
whoſe Charge is given, is to the Diameter of the Bore 
of the Piece, whoſe Charge is ſought; ſo is the Weight 
of the former to the Weight of the later. If the 
Weight of the Gun whoſe Charge is fought, be the ſame ' 
as is found by this Proportion; then the Analogy in 
the firſt Section of this Problem, finds the Charge of 
Powder ſought : But if the Weight be not the ſame as 
is found by this Proportion; then, to find its due Charge, 
ſay, as the Weight of the Gun, found by this Pro- 
portion, is to its true Weight; ſo is the Charge of 
Powder, found by the - Analogy in the firſt Section of 
this Problem, to the true Charge of Powder ſought. | 

3. And if there be a ſtronger Powder than the former, 
by ſuch Proportion (ſuppoſe) as 5 to 2, then to find how 
much of this ſort will charge a Gun: ſay, as 5 to 2 ſo 
is the Charge in the firſt ſort, to the Charge in the ſtron- 
To find bow much of every kind of Metal is contain'd in any 
2 © Braſs Piece of Ordnance, | 

Tis a uſual thing for Gun-Founders, for every 100 
Pound of Copper, to put in 10 Pound of Latten, and 
8 Pound of pure Tin, Now, ſuppoſe this to be the 
conſtant Rule for their Mixture, then ſay, as 118, (the 
Sum of the Parts, 100, 10 and 8) is to- - „ 
ſo is the whole Weight of the Gun, to the Pounds of 

Copper 7 . 1 

Latten Saas ther ein. 

Tn 1 5 


5 PROB. 


| Bock: . 
PROD 


| oe re 
To HR how nach of each Ingredient, is r contain 'd in any 
 - Quantity of Powder. - 


s _ Powder, in this Age, is 3 made of 12 Parts 
ol Nitre, 3 Parts of Coal, and 2 Parts of Sulphur, 
Now, ſuppoſing this. the conſtant P:oportion for the 
Mixture; then A as 17, (the Sum of the Parts 12, 3 


123 
C eo is the whole Weight (in Pounds) 


22 
, Nitre * 
3 8. 


Coal 
et 
Xaowing the Weight (in Pounds) of an Iron Ball, fit for 
any Piece of Ordnance, the Periphery of "whoſe Breech (in 
Culibers) is alſo given; To fnd the Charge of Powder 
Ft for Proof and Service. 


The R U E. 


As 1, is to the Weight of the Ball in Pounds; ſois 
the Periphery of the Breech in Calibers, ma fourch, A. 
gain, as 96 (a fx'd Number, ) is to 8, or 6, (other 

fr d Numbers) ſo is the fourth (laſt found) to tix 
Pounds of Powder for Proof, or Service. 


| P R O B. * 
TD find dare Ham Iron Bullet; its Diameter being ou 
| . 


Say, (by Triplicate proportion Jas 4is to the Diameter 
in RIGS 7 > foisg, to the Weight in Pounds 
= Other wiſe, | 
Sy as 100, is to the Cube of the Diamcter i in Inches; f 
foi $14, to the Weight in Pounds, 
PROD, 


& 2, is 1025 


of Powder propos d, to the Pounds of 0 


tai d therein. 


Fit 
Then 
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n 
To find the Weight ef a Granado Shell, 
die RU LF . 
Bel find its Weight (by Prob. 9.) as if it were Solid. 
Then put in a Stick at the Fuſe-hole, and take the Di- 
meter of its Concavity, and find its Weight, (as be- 


bre / as if it were Solid. Subtract this Weight from 


Wike former; fo the Remainder ſhall be the anc of 
the Granado Shell ſought. 


PROB. 1 5 


i find what Quantity of Powder will fl any Granado-Shel 
or Cartridge. 


It has bzen often experimented i in the Tower of Lendin, 
That one Pound of Powder will fill 3 1.06 Cubic al 
Iiches, This being known, the Proportion w ITte, 

As 7 1.06, is to 13; fo is the Concavity (in Inches) 


my Granado-Shell, or Cartridge, to the Pounds of 
lowder that will fill it, 


P R O B. 3 
Th! Diameter of a Cartridge, and the Pounds of Pewder 
that will load any Piece of Ordnance, being Vorn; 5 To | 
fad how high the Cartridge muſt be fil d. . 
N T he RULE. | | Wl | 
Firſt find (by Book 2, Chap. 3. Prop. 3 1 the Area of 
: Circle of the Cartridge, in Irchess Then ſay, 
As the Area of the Circle in Inches, is to the Pounds 
| Powder allow'd for loading; fo is 31.06, to che 
pth (in Inches) the Cartridge! muſt be filr d. 
„ OKk „ 
fad the Horizantal Range of any Piece cf Ordavice its 
greateſt Range and E levation being gi ven. 
T be R 93 E. 

As Radius, i is to the Sine of double the Elevation; - for is 
greateſt Range, to the W Da Range at that Ele- 


on. bo 5 3 Za n 


ww 


: | Gunnery, 
"PRO „ 


T find the greateſt Ri te of gay Piece of Ordnance 3 its Ele 
vation, and Horizontal Range being given. 


Tap KUL x. 

double the given Elevation, is to Ra, 

dius: 3 E is the Horizontal Range to the greateſt Range, 
: PRIOR, - 26... 


| Knowing the greateſt Range, and Horizontal Range, os 4 
Piece ; 3 To find its Elevation. 


242 Heck IV, 


The RULE. FE 
As the greateſt Range, is to the Horizontal Rangel 4 
ſo is Radius, to the Sine of double the Elevation. 

The following Table being uſeful in Gunnery; I ſhall M: B 
with i it, put an end to this Chapter . 
| [Names of ſeverahGuns| Len. Dia. Weight Gres. I. 
{Pieces bf Ord- Wei. of theſof theſ the | Pou.| tet [M5 th 
ance us d in Eng- in [Chaſe Bore Ball | der Range lain, 
Wand. Feet. 5 Paces, *% 
Rabinet. 3 3769 d, fe 
Fralconet. 43 uk of 
| Falcon. 15 4.7970 this 
1 inion. N 5 % 5864 the ap! 
A 56543, J. 
Demi- Culverin. 4880 e fam 
Culverin. 48% ular 
Demi- Canon. 4031 - kn 
Whole Canon. 3769 A 8 . 
Canon Royal. EE nd 

{Culverin at. . * 5 5 

Deal Caſtle. 7 74% the 
Baſilisk at — 21 Trag. 
22 Caſtle. | wy Degree 


Note. A Muket-Shot fro do Execution) is about 72 
Feet or 44 Rods, . CHA 
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ö 
f Military- Architecture or Fortification. 


T. O keep to my Title, That which in this Chapter, 
will fall under my cognizance, will be the Solu- 
tion of this General „„ 


PROPOSITION. 


To find all tho T ines and Angles, of any Regular Fortification 
from the Trigon to the Dodecagon; an) one of tbe Lines on- 
ly bzen givens 7 


Before I lay down the Rule for ſolving this Propoſition, 
it may be convenient to premiſe theſe following Parti- 
culars, Namely, 5 12 | 

1. That this Propoſition comprehends na 
es than 1944, diſtin& Problems; all ſolvable by one 
lain, Eaſy, and General Rule hereafter to be laid 
Wl down. | 5 es | 
2. That my Deſign, all along being Brevity, and 1 
now fearing, the Book will ſwell beyond the intended 
Bulk of a Pocket-Volumn; I ſhall (for the ealier ſolving 
ofthis Problem) lay down the loliowing Table. as heing 
te approv'd Proportions of the moſt eminent Engineers, 
3. That the Angles in all Regular Fortifications of the 
the ſame kind, are the ſame, e. g. If the Abgles in one 
Regular Tetragonal Fortification are known, they are 
alo known in any other RegularTetragonal tortification. 
for they are the ſame, This being Premis d, I here 
ay down. | 1 


the Dimenſions, of any Regular Fortification, from 
| tion, from t 
Tetragon to the Dodecagon, the Flanking pry Cn 5 
Degrees more than half the Angle of the Polygon, 


1» 7 


Fort 


Ef: * 
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SEEN ERS R OD Rn S 2 2 2 OR SESRALETALS 
=> SDA „F.. OS 
* | Tetra. ff cena. }oaexu. ticpt. Tc. Dun. Cu- Tha ds. == == 2 E — 
=> | 7be Names of the PRs D. NM. II- M. D. Ni. D. M. 5. N · T. MD MG NP. M. 8 WL SAS 
2 wusle er re B- . B. N. O. N. — es 8 2 28 
A f \ugle of the Poly on. 50. 00108. 0 [125.0 128.3435. 130.0 | 44.0 . 1 289.96 2 32 HH 
© Flanking 4 Ol the Bu wark, 60.0 | 69.0 75\0c|} 7917 52.30 35.0] 57.0] 8 +7 90.0 55 2 
— Angle ot che Shoulder. — 2.8 8839/1123001 14.380116. 15 17. 0118.30 119.19 2 = &- 5 5 wa 
__*.- f:award Flanking 6, * 15.0 19.3 C0 22.30 24.38 26.15 27. 30 28. 30 3 | — 8 2.5 = 2 
[outward Flanking 4. 156.0 [141.0 1135.0 39.43 127. 36 125.0 [123.0 121.0 112d. „ * 
< Fro ting the Flank, 40-0 | 46.0 | 22A | 40.0 | 40.0 | 40.0 | 40.0 40.0 90176 8 27 "2 
mm —u—4—I q ꝗ ek — * — —_— IN R. 10clk foo I <4 8 , 
The Names ot the Lines. R. 100K. 1co[R. 100. 10= A. 100]. 100K. iooft . > 'D Ns 9 2 
n . | Boas e RY 2.0 42.0] 42.0] & & Wn” 
I ſ=urcau. Ed. 42-0 | 42-0 | 42.9 | 42.0 | 42.0] 42.0 | 4 8.0 2%.oj 88 "WW 
f kroat of the Bulwark. 28.0 | 28.0 28.0 | 28.0 28.0 28.0 | 28.0 re oy 24884 I: 
8 Sorge- Line. Ic. 7, 12.18 13-261 14-12] 14-3Yf 15.47!) 15.9%] 18.36 16.73 287 2 2 
. dalt Diam. or the inw. Pol. 44-92] 56-45} 68.: 2 do. 94] 538530108. 5119.45 2725 L. r. St 5 Z 8 8 
«=? |3ide of the inward Pol, 63-53] 66.36 68.52] 70.24 71 66 72.54 73-85 2 885 525 2 32 
derpend. of Ditto. 31-76] 45-67] 59.24] 72.9 36.50 100 (3 [113-64]127-2 = P a 8 5 
Halt Diam. of the outw. Pol. 67.9% 50.63 93-74.107.5 [. 20.50 . 7 8 28 == 8 2 8 2 
ide of the out ard Polygon. 96.9 | 9479] 53.74 92.9 92.22 N 5 2 * 2 5 89 
det pend. of Ditto. | 4.3.4 65.2; 81.18 98242 132128 3 1422184. 3100 2 — == 8 = 
Diltauce ot tas Polygons. 15.28 19.37 21.84 23-52] 2453] 2548; 7 26.72] 2703 4p * 5 8 
Flank. 1 8 J. 93 | 10:22] 11.13] 11.55 12.43] 12.9: 4 13-36 3˙7 OS > 2 * 5 
lead-Lipe, 23.2 24-15} 22.22 24.11] 25.87 27.52 28.10 25. 2 8 — =S 8 8 
1 — — — — — s a 21.8415 6 
houlder from the Centre. 18-5 | 15-90} 17.31, 19.4. 19.56 20.13 pd 7 os 83 8 82 8 
decond Flank. g 927 13-12] 15.13 16.14 16.7; 17.14) 1735 7258 71.94 FN 58 2 
Longeit Line of Defence. 79.541 71.14) 71.30 . IE 21.671 71-77 2. Va 9 5 
| TG Innings — 1 ö J 
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This is ſufficient for the 1 of the Table; 3 ön- 

ly we may here Obſerve, That fince the Angles of all 

Regular Fortifications (whether greater or leſs,) of the 


me kind, are equal; it will follow, that 54 of 1944, 
ne always ready ſolv d, by means of the former part of 


the Table) by the following 
General RULE, 


thing ſought, 


Example. Let it be requir'd to make a Regular Tetra- 


As the Number in the Table, reſpeRing the Datum 
or thing given,) is to the Datum; fo is the Number 
In orig Table, reſpecting the Queſitum, to the Luæſitum or 


zonal Fortification, the fide of whoſe Inward Polygon 


hall be 31.765 Rods. 
11.765 2 


Again, as 63.53: 31. * 


| In this Caſe I ſay (from the Table,) is 63+5 3; : 
2 42:21, the om. cots of ro Curtain, | 
14. the Front of 


2 
C — . — 


- — be 3 
— — py 
p 2 ; Os 4 
_—_ — * — —— + —— — * 4 * — 1 
__ n 222 wr „ - — — — —— — 0 — Ie — = 
= . — wo . — . . — <a> — — a — 
Ss * 22 — - r . 3 
* 4 - p 
' —— — ng 1 1 - — T 
- U — — — o - - — 


— <> 


. + 34-4 tag 


ie Bulwark, | | 
— as 63. 53? 31 765: 10. 75: 5.385 che Gorge- {| | 
ue. Wit 
Buy working in the ame manner, the length of all the i k 
bes in the given Fort, will be found to be, as in the 'F 
{ {Molowing T4 34 © RNods. 4 
Ire Curtain 21. 000 bl | þ 
Fre Front of the Bulwark 14.000 4 

The Gorge-Line LT 5.3% 14 

The Diameter of the inward in 22.460 | | | 
Mc Side of the inward Polygon 31.765 $1.4 
me Perpendicular of the inward Polygon 15.882 Wo 
MThe Diameter of the outward Polygon 33.975 1 
be fide of the outward Polygon 48.045 [8 
e Perpendicular of the oatward e 224 020 1 
e Diſtance of the Polygons 8.140 i 4 
trbe Flank 4.015 - ml 
Thc Head-Line 11.510 1 
trre Diſtance of the Shoulder from the Centre 7,025 | 
"WW be Secord Flank e 

[he longeſt Line of Deſ-nce 35-470 

„ x | he 


— , 
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I he Anglesof this Fortification, are to be taken out of 
the former Part of the foregoing Table, after this 


manner. bag Fer Tr | W | . M. 
The Angle of the Polygon | 90.00 
The Flanking Angie of the Bulwark cc. oo 
The Angle of the Shoulder 105. 00 
The Inward Flanking Angle 15.00 
The Outward Flanking Angle 156. 00 


The Angle Fronting the Flank 


+ 40 W 

— - Thus all the Lines and Angles of this Fortification are 
found, So that you ſce here was 14 Problems ſolved 
from that one Datum, the fide of the inward Polygon; 


and all relating to the Tetragonal Fortification, 1 here | 


may be a like Number relating to each of the other Po- 
Eo faden; which increaſes the Number to 125, all ſolvable 
rom the ſame Datum: and there being 15 Lines, each 
of which may be the Datum, it makes up the Number 
of Problems ſolvable by this Rule, 1890. 5 
*Twere needleſs to give any more Examples of this 
kind, the thing is it ſelf ſo very plain and eaſy. I ſhall 
therefore (for this time) here put an end to this Chap- 
ter of Fortification, and proceed to 5 | 


A. 
Of Civil. Architecture. 
y Civil- Architecture, I would be under ſtood to mean, 
that kind of Architect ire which relates to the 
building of Houſes. And here what is Pertinent to our 

Purpoſe, is the Solution of the following Proolems. 
„ NU 5: 

71 find the lengibof the Timber, &c. of a Square Building, 
45 true Pitch: the breadth of the Houſe being given. 
For the eaſier ſolving of this Problem, take the {ol- 

lowing Table. . : 

Be Nu re: 


—— * — — * — 


| __—. Names of the Tinbery oe” — ion} 
Ihe breadth of the Houſe * 20.00 
The length of the Rafter 15. oo 
The length of the Hip  _ 18.024 
The length of the Perpendicular 11.18. 
The Half Diagonal! 3 14.14 
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—— ä — 
In this Table, the breadth of the Houſe being 20 
feet; the length of the Timber, c. are as is there 
expreft.. Whence tis eaſy to find them in any other 
Square Frame, by this 12 855 . 
— Mol $i it 1 
As 20, is to the breadth (in Feet) of any Square 
frame; ſo is the Number (in the Table) againſt any 
one of the Timber, 4c, to. the reſpective length of 
that Timber, Ce. is 8 
Examp. Let there be given the ſquare Frame of a 
Houſe, 40 Feet broad; and let the Raſters be deſign'd 
to be true Pitch, what muſt the length of the Rafters, 
and Hips of this Building, 5 
To anſwer this Queſtion, I ſay (by the Rule) as 20: 
0: 15: 30, the length ofthe Rafters. Again, I (iy, 
2520340 :: 18.02: 36.04; the length of the Hips. In. 
the ſame manner, the length of the Perpendicular will 
be found to be 22.36, and the half Diagonal 28.28, So 
that you ſee this Problem in 4 Fold, or comprehends 


Problem. 2 
= PR O B. 2. . * 


To find the ngth of the Collar Beams, in a Sguars Frame, 
. 5 | 


had . 5 4 — 
ns Pr — 2 , : 2 N 
2 , — 4 — 44 —* 4 
1 — — — — 4 — * . . — 
- 1 pe * 
8 — — lean. es — 79.5 1 p 
ma. LY , . 8 an. qe 
b — y 8 
ä d * — —— Þ —_ —_ _ — — 
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As the length of the Rafters {which may be found 
by Prob. 1.) is to the b-eadth of the Houſe ; fo is the 


— — — — 
wits — 
— — — - IR 
* . LY. 
a \ L 8 
2 3 1 
— — —— — - 


Diſt mee from the top of the Rafters to the Collar-Beam, * 
JJJJJJĩ x14h:47ws 88 F 
E ramp. Let the Frame be 20 Feet wide, the Raſters 1 
1s Feet long, and the Collar - Beams 6 Feet from the |; 
to what muſt heir length be? Anſ.8feer.. For, as 15 e | 


202:6:8, PROB, 


g | 


Bock l 


3 
„ F KO B. 
1 find the length of the Purloyns, in a on 6 Ws; Hy 
480 one end, or both ends, the Rafters being true Pitch, 


Z found; which may be done by this 


The R UL. E. 


Firſt and the length of the Rafters, by U 15 Then 
ſay, as the length of the Rafter, is to the breadth of the 
Houſe; ſo is the defign'd Diſtance of the Purloyn from 
the top of the Rafter, to a 4th. Then, if the Houſe 
be Hip t but at one end, or at both ends, ſubtract the 
or the [hole breadth of the Houſe, from the Remainder; 


to this remainder add the 4th, or double the 4th Pro- 


tional found, their Sum ſhall be 125 length of the 
Purloyn ſought. 
riot R O B. 4. 


To find the length of the Rafters, in 4 een Frame at * 0 


' Pitch. ; 


Thou I give 8 Rule to folve this problem, it may 
be neceſſary to Note, That the breadth of the Houſe is 
always given 5; and the length of the Rafter, or Height 
of the ere pendicular, is next reſolved on; ſo that if one 
of them be ug, the other is (always) known by Af 
ſumption. | This being premis d, the Prob. may be 
ſolv'd by this ps 

| RUL E. 


To the Square of half the breadth of the Houſe, add 
the Square of the Perpendicular; their Sum is the 
Square of the Rafters lergth. Therefore, the Square 
Root being extracted, gives you the length of the 


PR OB. 3. 


Rafter, loaght. 


The Ar length being given; To fund the Perpendicuer 


in any Square Frame. 


Sometimes, (as I noted above ) the length of the 
Rafters are aſſign d, and then the Perpendicular muſt be 


R U k. 
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wok = af 6 
From the Square of the Rafter's length, Cubtra& the 
Square of half the breadth of the Houſe; the Square 
Root of the Remair der is the Perpendicular ſought. 
N 
To find the hilf Diagona (or diſtance from the Corner to the 
| King-Poſt) in any Square Frame. 
The RUL E. 
Square the half breadth-of the Houſe, which Multiply 
"Wy two, the Square Root of the Produd, is the half 
; Diagonal lought, | 


; PROB. ; 
7 2 the length of the Hips, in a Square Frame at any 
| Pitc 

The RULE. 


Firſt find the length of the Rafters, by Prob. 4. Then 5 

co the Square of the Rafters length, add the Square of 
the half breath of the Houſe; the Square Root of the 

Sum is the length of the Hip. . 
| | Otheriviſe, 
KFirſt find the half Diagonal, by Prob. 6. Then, to 
che Square of the half Diagonal, add the Square of the 
Perpendicular ; the * Root of the Sum, is the 
lengeh of the Hip. 


To find the length of the Nele, i in a : Bevel Frame, at 
mw Pitch. Ph | 


Th RULE. 

To the ſquare of the half breadth of the Houſe (taken : 
Perpendicularly, and not according to the Beveling, ) add 
the Square of the Perpendicular; the Square Root of 
the Sum, is the length of the Rafter. 


„ PRO B. 9. 
To find the N in 4 Eco fran, * length of 
the Refers ing given. 
Th RULE, 
From the Square of the. Rafters lengeh Subtra the 


ures; the _ breadth of the Houſe, (taken r. 2 
8 ro 
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Prob. 8.) the Square Root of the remainder is the Per. 
pendicular. Lo py ops L 8 5 
: T 
To find the half Diagonals, in a Bevel Frame. 
In a Bevel Frame, the half Diagonals are unequal; 
to find them this is . 5 | 
ET CLE STEER... 
Conſider the Bevelling (i. e. how, much the Bevelling 
makes the Frame longer than the Square from the ſhorteſt 


Corner, and take the half thereof. Let this half be 


added to, or Subtracted from, the half breadth of the 
Frame, (taken according to the Bevelling) noting the 
Sum, or Remainder ; For, if to the Square of this Sum, 
or Remainder, you add the Square of half the breadth 
of the Frame, (taken Perpendicularly) the ſquare Root 
of the Sum ſhall give you the longer, or ſhorter, Dia- 
gonal ſought, . N 
29: 4 V3, 

Je fnd the Length of the Hips, in « Bevel Frame. 
PFirrſt find the length of the Rafter, by Prob. 8. Then 
add, or Subtract, half the Bevelling to, or from, the halt 


breadth of the Frame, (taken according to the Bevelling) 
and to the Square of the Sum, or Remainder, add the 


1 


Sum, is the longer, or ſhorter Hip. 

Ca Ee nog | 
- Firſt find the half Diagonal by Prob, 10. Then, to 
the Square of the Perpendicular, add the Square of the 


Square of the Rafters length; the Square Root of the 


longer or ſhorter Half Diagonal; the Square Root of 


the Sum is the longer, or ſhorter Hip. 
2 Pp RO. B. 12. 


« 


Jo find the length of the Rafters, in a Taper Frame, brine 
1 1 


broader at one end than at the other. 
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In this Caſe the Perpendicular is the ſame throughout 
the Roof, but the length of the Rafters are unequal: 
Therefore, to find the length of each pair of Rafters, 
the breadth of the Houſe muſt be taken betwixt their 
feet; and then the Operation is the ſame as in Prob. 4. 
Note 1. That to the lengths of Timber found by 
. beſe Rules, 504 muſt add ſuffieient length, for the Feet 
ot the Rafters, and Tenons of the Collar-Beams, Ac. 
2. That the length of Sleepers, in all Roofs, are the 
ame as the Hips: A Sleeper being the ſame in the mid- 
M4 of a Roof, as a Hip at the Fnd. 's 
3 3. That tis difficult to find the Diagonals, and Hips, 
n Frames Taper and Bevelling, without Sines and Tan- 
zents, (for I perceive that Mr. Brown, in his Appendix to 
e 1camoz2i's Architecture, goes upon wrong Principles) 


1, nd therefore I ſhall at this time wave it. 
* 5 . 5 e x "EIS 8 
. A OCRAF.. 

- Of Nautical Architecture. 


V Nautical Architecture, T mean that kind of Ar- 
chitecture, that relates to the Building of Ships. 
This being premis'd, I proceed to W 
85 „ N ft tte nian tt 
) By the Mould and Burthen of one Ship known, t0 build an- 
od ther Ship of the ſame Mould, of any afpgn'd Burthen, grea- 
ter, of leſ sz. | . PLMRE leet 


Say, by Sub-Triplicate Proportion, (See Book 1. 
Chap. 16, 5. 2.) As the Burthen of the Ship, the lengths 
of whoſe Timber are known, is to the Burthen of the 
Ship, the length; of whoſe Timber are ſought 3 ſo is the 
kngth of each particular Timber known, to their 


length ſought — 
ee " 


- 
— < —— Deke — —— — — — — Gro b 
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„„ I, 2,37 : 
du 
| Suppoſe a Ship of 100 Tun, be 44 Feet leng 3 the 
Keel, 20 reet broad at the Midſhip- Beam, and 9 Feet 
deep i in the Hold; and do rack it with the Stem forward 

13 Feet, and offward 7 Feet: What mult be the length 
by the Keel, breadth A the Beam, and depth in the 
Hold; and What the Rack forward, and off ward, in 
a Ship of 200 Tun Burthen. 

Anſwer. In this Caſe, (working by the Rule 4 
mention'd) the Extent to + of the Diſtance betwixt 
100 and 200, will reach from the Dimenſions giver, to 
thoſe ſought, Thus you will find, that for a Ship of 
200 Tuns Burthen, of the ſame Mould with that pro- 

oſed. ; 

: The length of the Keel, mult be 55.44 Feet. te, 
55 Feet, and about 57 Inches. 

The breadth at che "Midſhip Beam, muſt be 25.2 Feet 
i. e. 25 Feet, 2+ Inches. | 

Ihe Depth in the Hold, muſt be 14-34 Fact, ie bo 
11 Feet and about 4 Inches. 

The Rack forward muſt be 15.38 Feet, i. e. 16 Feet, 
4+ Inches. 

The Rack offwards muſt be 8.82 Feet, i. e. $ rect, 
94 Inches. 

Iwere needleſs to Multiply Examples: thoſe already 
given beirg ſufficient, to make the Rule intelligible to 

the meancſt Capacity: Beſides the Reader will find one 

Example more of this kind, in Fook 1. Chap, 16. 5. 

2. Example 6. 


P.RO R 2. 


2 + Mould ad. Burthen of one Ship To fad rhe Bur- 
_ then of anvtber Ship of the ſame Mould. . 


2 | The R U L . : | 5 
Say, by Triplicate proportion (See Book 1 C hap. 16.) Wi 

As the length or the Keel, (or breadth a at the 9 or 1 
5 = Y epth 
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depth in the Hold,) of the Ship whoſe B irthen is known, 
z to the length of the Keel, (or, c.) of the Ship 


whoſe Burthen is ſought ; ſo is the Burthen of the Ship 
* to the Burthen of the Ship ſought, 


- Example, vole 


If a Ship wholh Burthen is 300 Tun, be 75 Feet in i the = 
keel; What ſhall be the Burthen of another Ship, (of +» 
he ſame Mould) whoſe Keel is 100 Feet? Anſw. 713 = 
Tun, For the Extent from 75 to 100 will reach (being 1 
vipl'd) from ages to 713. | 1 | 14 
19 7 PPE the 1 F the e Main-Maſt. 


s = CVVT | 
As b. is to 12; ſo is the Breadth of the Ship at the 
beam, to the length of the Main- Maſt. x 
Example, If the breadth of a Ship at the middle 
kam, be 30 Feet; What muſt be the 3 of the | 


lain Maſt? Anſw. 72 Fer. 

| PROB. " RIES 
To find the length of the Fore- Maſt. 
The RULE, 


Firt find the length of the Main-Maſt, by Prob. 3. 

en ſay, as 5, is to 43 ſo is the length of the Main- 

laſt, to the length of the Fore Maſt. 

'Ecample If the breadth of a Ship at the Beam, be 30 

5. Net; What muſt be the length of the Fore-Maſt? Ae 
7.5 Feet, i. e. 57 Feet, and about 7 Inches. | 


PROS: | | 1 4 
"1 T find the length of the Mixen-Maſtd EE. | 


>, 


The RU E. 


Firſt find the length of the Main-Maſt, by Prob. % 


den ſay, as 2, is to 1; ſo is the len ”= of the Main- 
uſt, to che * of the . RA 


Examples 
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Example. If the breadth of a Ship at the Beam, be 30 


Feet; What muſt the ** of the * ? Anl. 


. P R OB. 6. 
To fu the length of the Bolt- Split. 
Te RULE 4 
" Captain Smith (in his Sea- Man Grammar) tells ui 
that the Bolt-Split muſt always be equal with tie Fore- I M 
Maſt; but ſurely tis a miſtake of the Printer; and per-Wl Po. 
haps he would ſay, it muſt equal with the Mizen-Maſt; ;1. 
for every one knows, that tis e near ſo long 1 
the Fore-Mait, Ari 
To kd bien 3 el. 1 7» 
ene _ 
As 35 is to 1; ſois the length of each Maſt in Feet N 
$0 its Diameter or Thickneſs, in Inches. but 
Example. If the Main-Maſt of a Ship be 72 Feet nene 
long; how big muſt it be at the lower end? Ani. 2 this 
Inches Diameter. 
> KO B. 8. 1 6 
| Tofind the length of the MeinTard. 64 
„een 27 
As 6, is to 5; fo is the length of the Keel, to th | 
the length of the Main- Yard. Say 
Example, If the Ship be 76 Feet at the Keel; W halfthe E. 


ſhall be the length of the Main-Yard : ? Anſ, 63 333 Feet io this 
fe. 63 Feet and 4 Inches. As 95 


| PRO B. 9. to the 
7 find the bigneſs * the Main Tard. { hls, 
ALS. age $ 


As 4, is to ; ſo is the length of the Main-Yard, Thi 
Feet, to his Diameter or en in Inches. 1 krve ti 
needs no * 8 P R O tere is 


0 


PY; 
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To find the length of the Fore-Yard. © 
Es 5 The VU -L Be : 
Firſt find the length of the Main Yard, by Prob. 8. 
Then ſay, as 5, is to 43 ſo is the length of the Main- 
Yard, to the length of the Fore-Varxd. = 
, Note 1. The Mizen-Yard is commonly as long as the 
"MW Matt ; the Top-Yards, half as long as the Main, and, 
3 ; the Top-Gallant-Yards half the length of 
them. But, Ee dg ol 
= 2. Tis dificfit (if not impoſſible) to give exact 
Arithretical Proportions, for the building of all forts of 
Ships, andi fitting their Maſts, Yards, Cables, Cordage, 
nd 5ails ; by reaſon their Lengths, Breadths, Depths, 
Rakes, and Burthens are ſo variable. And let me add, 
That tis the Opinion of Seamen, That no Artiſt can 
xild a Ship, and fit her Maſts, c. ſo truly to Proportion; 
but upon the Tryal of her Condition, they may be a- 
nended, I ſhall therefore (at this time) put an end to 
this Chapter, with the following Gs 
Tv find the Burthen of a Ship, er bow many Tuns ſhe will 
carry by knowing her Lenoth at the Keel, Breadib at the 
Midfhip-Beam, and Depth in the Hold. | 
1 0 TT 274 4: on 
Say, (1) As 1, is to the Length of the Keel 3 ſo it 
hate Breadth at the Midſhip- Beam, to a 4th. (2.) As 1, is 
reid this 4th; ſo is the depth in the Hold, to a 7th. (3.9 
As 95, (for Merchant Ships) is to 1, ſo is this 7th, 
to the Ships Burthen ſought. But for ſhips of War, 
(where there is an allowance for Guns, Anchors, Cables, 
Maſts, Sails, dyc. which are all a Burthen, but no Tun- 
ge; the firſt Term of the third Analogy mult be 100. 
This is the common Rule; but not exact; yet it may 
krve to give a gueſs at the Tunnage of a Ship; but 
tere is a great deal NY to give true 9 


your ud 
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Mr. Hunt (in his Mathematical Companion) tells us, 
That the way us'd by Ship-Wrights, (as he receiv'd it ro 
from Mr. Caſtell, Maſſer- Builder at Deptford, ) is thus, 
( 1.) As 1, is to the length of the Keel to the Rake; An 
ſo is the extream breadth from Out. ſide to Outſide, to a ! 
4th. (2.) As 1, is to this th; ſo is half the breadth, by 
to a 7th. (3. ]) As 94, (a fix d Number) is to 1; ſo is We 


this 7th, to the Ships Burthen ſought, - 
: Note. The Dimenſions muſt be all giyen in Feet, a 
97 ö — _ 
CHAP n? 1 
Of the Mechanic Powers, 800 
PE | com 
PROD. 1: | | Poy 
Tio find the Force of any Leaver, whi 
ER The SUE xz -- | evid 

S:the Length of the ſhorter end from the Fulciment, 7 
is to the length of the longer end from the Fulci- of 
ment; ſo is 1, te the Force or Power of that Leaver. & 

Example. If a Leaver be 10 Feet long, and the Ful 
ciment or Prop, at two Feet from one end, what wil bi A 
the Force cf that Leaver? Anſw. 4 Fold. (For, ag to t: 
2, is to 8; ſo is 1 to 4,) i. e. one Man by the help of thiꝗ the! 
Leaver thus diipos'd, may raiſe as great a Weight as #£ 
Men (or 4 times as much as he himſelf. can raiſe without it as 1 
ES. 1 i I vale: 

To find what Power will be ſufficient, to raiſe a givenWeichtÞ 
v11h-4 given Leauer. : 

VVV 
A As thediſtance of the Power from the Fulciment, 5 
to the Diſtance of the Weight from the Fulciment; 10188 4 
the Weight, to the Power. it 


Example. |t a Leaver be 11 Feet long, and have a Ful 


timent at one Foot from one end, and a Weight of a 100 1 


Tour- 


Chap. Vll. Mechanic Powers. 257 


Pound reſting on the ſhorter end 4 What Power apply'd 
to the longer end, will be able to raiſe this Weight ? 


Anſ. A Bower equivalent to 100 Pound Weight? (For, 


35 10, is to 1; fois 1000 to 100.) Therefore one Man, 
by _ help of this Leaver, may eaſily raiſe 1000 Pound 
Werght | | | 


Note, Tho' I here ſay, that 100 Pound at the longer 


end of this Leaver, will raiſe 1000 Pound at the ſhorter 


end; yet by the ſteictneſs of theſe Mechanic Calculations, 


s appears by Prob. 1.) it is but equal to it in Weight; 
and therefore you (perhaps) may think it cannot be 


J fficient to raile it; Nevertheleſs my Aſſertion holds 


good, namely, that it will be ſufficient to raiſe it; which 
comes to paſs, by reaſon there is always added to the 
Power of any Leaver, the weight of the longer end, 


which is (many times) very conſiderable ; as will be : 


evident from Prob. 4. 
EROS 3 : LEE: 
To find what Weight may be raiſed by a given Power, nb « 
given Leaver. „55 | FER 
| „ Te RULE 


As the Diſtance of the Weight from the Fulciment, is 


to tne Diſtance of the Power from the tulciment 5 ſo is 
the Power, to the Weight. = 


Example. Thus, with the fame Leaver, and diſpos'd 


as was exe vplify'd in Prob. 2. one Man or Power equi- 


valent to 100 Poand, will be able to raile a Weight of 


1000 Pound. —” 
„ 7 
To find what Weight muſt be apply'd to the fhorter end (from 


the Fulciment) of any Leaver, to make it equipenderate 
with the longer end. Or, (which is theſame thing in ef. 


fect,) To find what Weight the Leaver will raiſe of 


This cannot be exactly Calculated, unleſs the Leaver 


be ſuppos'a to be of an equal fize from end to end: 
| 5 N "23 bat 


Ee es „„ 
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but if this be granted, then it may be done by this 
Flrſt find the Weight of the whole Leaver, then that 


of the ſhorter end, by ſaying, as the whole length of x 

| the Leaver, is to the whole Weight of it; ſo is the ( 
whole length of the ſhorter end, to its Weight, Then 
Divide the Length of the longer end, by that of the b 


ſhorter end, and reckon the Quotient for the Number tl 
of places in a natural Progreſſion. ind the Sum of this b. 


Progreſſion, and by it multiply the Weight of the ſhor. 


ter end, and from the Product ſubtract the Weight of 
the ſhorter end, the Remainder is the Weight to be r 
added to the ſhorter end, to make it Equiponderate with 
tue longer ends 1 0Þ 
; 5 Example, | ; 
If the Leaver exemplify'd in Prob. 2 and 3, were (off 
ſeaſon' d Oak,) 2 Inches Diameter; its whole Weight dia 
will be about 14 pounds; and the Weight of th: ſhorter Po 
end about one pound. Therefore (working by the Rule) 
the Weight to be added to the ſhorter end, to make it 
equiponderate with the longer end, will be found to befM \ 
z4 pounds. So that the bare Weight of this Leaver, 100 
thus diſpos d, will ariſe 54 pounds. „„ 
The Method of ſolving this Problem, I difcover'd in 
Auguſt, 1700. I never could ſee it in any Author; 
But for the Verity of it, I have (beſide: Experience) 


a Demonſtration, grounded dn the Principles of the ON 
Mechanic Powers. F 5 
To find the Force of any Axis in Peritrochio, or IWheel. mete 

Th RULE, 7 


| As the gemidiameter of the Axis or Spindle, is to the 0 
Semidiameter of the Wheel; | ſo is Is 0 the Force ot to a 1 


that Wheel. 
*% 2 | — Exampi. 


i 


— wo 2 


le 
ot 


85 


| | -c- Bode 5 

If the Diameter of the Axis be 6 Inches, and the Di- 
ameter of the Wheel 5 Feet; What will be the Force 
of that Wheel? Anſ. 10 Fold, (for, as 3, is to 30 
ſo is 1 to 10.) or a Power equivalent to one Pound, ap- 
ply'd to the Circumference of the Wheel, will raiſe a 
Weight of 10 Pound, apply'd to the Circumference of 
the Axis, or one Man with this Mechanic Power, will 


be as ſtrong as 10 without it. 
77% "PROS I 
To find what Power will be ſufficient, to raiſe a given Weight, 
with a given M heel. 
n P 
As the. Semidiameter of the Wheel, is to the Semi- 
diameter. of the. Axis; fo is the Weight to the 
Power. „ | = IL EE 
5 FFF 
What. Power will be ſufficient to raiſe a Weight, of 
1000 Pound, with the Wheel exemplify'd in Prob. 3. 
Anſ. A Power equivalent to 100 Pound. Ls 


To find what Weight may be rais d, by a given Power, with 
a given Wheel, „„ py 
Was i Ls E 
As the Semidiameter of the Axis, is to the Semidia- 
neterof the Wheel; i isthe Power, tothe Weight, 
What Weight may be rais d by a Power equiyalent 
to a 100 Pound, wt: the Wheel exemplify'd in Prob. 
Go Anſ. 1900 Pound. 3 . | 
VFA P R O. B 
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_ Mechanic Powers, Book IV. 


p R 0 „ 
7 find the Force of any Number of Pulleys. 


'Beforc 1 new how to ſolve this Problem, it may be 
neceſſary to Premiſe, 

1. That one or more Pulleys, whoſe Snatch-Blocks 
are immovable, neither Increaſe nor Diminiſh the Power, 
Hence, 

2, All the upper Pulleys, do neither Increaſe nor | 

Diminiſn the Power; but {ſerve only for Conveniency. la 
Ibis being e this Problem may be folv'd by : 


* 


Rv IL E S. 


1. If the endof the Rope be faſtned to the upper 
immovable Snateh-Block; then ſay, as 1, is to 2 ſo is 
the Number of the lower Pulleys, to the Force of thoſe ¶ pg 
Pulleys. But | 
| 2, If the Rope be faſten'd to the movable Snatch- Il to 

Block ;, then add one to the th Proportional found by val 
che lalt Rule, ſo e the Force ot thoſe * As 


Example. 


1 chere be 4 Pulleys, viz. two fixed above and tw ll 
movable below; What is the force of thoſe Pulleys ? WO To # 
Anf. (if the Rope be fixed to the upper natch-Block) 
4 fold, (ſor, as 1, isto25 ſo is 2 to 4,) or one Man, 
with this Engine may raiie a Weight four time; as 
big as he can do without it. 

But, if the Rope be faſten'd to the lower natch- 
Plock of thele Pulleys 5 the? will their Force be 5 Foid ; 

or one Man, by their help, ſhall be as ſtrong as hive Men 
without their help. | 


PROB, 
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PR OB. 9. 


To fd what Power will be ſufficient to raiſe 4 given Weight 
with 4 given Number of Pulles. 


The * U k. 


If the Rope be faſtened. tothe 4% _ PPe * Þ Snatch-Bloc 
ar, as doable the Number of dente As 1 ee 


double more by one, 
; oi is {The W eight, to the Power. 
Era z. 


What Power will be able to raiſe a Weight of 4 12 
Pound, with two lower Pullies, the Rope being falten d 


to the 7 _— 7 Snatch- Block ? Anſ. A Tower equi- 


valent to oo Pound. For 
11 12 ſo is 400 to 7 i 100. 
4+1=5,isto1; ſo is 300 to - 

P R O B. 10. 


To 0 t Weight may be rais'd by a given Power, with 4 
given Number of Pulless. 


"th RU 


Firſt find the Force of the given Pulleys (by Prob. | 
8.) then Multiply the given Power thereby; the 
Product is the Wegut that may be Fan's by that 
Power. | 


- 


Example 
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Ifthe Rope be faſtencd to the HPPET &-Snatch-Block; 
What Weight may be rais d by a Power equivalent to 


100 Pound, with two lower OO”. ? Anh oy 


| 0 
Pound. fy 
Note 1. The Reveals of Power by Pulleys hitherto 
treated of, proceeds only according to Arithmetical Pro- 


Zreſſion, beginning at 13 * if the Rope be faſten d to 


the 4 er © Sratch-Block + But Pulleys may be 


lower 
diſpos'd in anot her manner; ſo that the Force of the 
Power ſhall be Doubled for one Pulley, Q:12drupP'd for 
two, Octupl'd for three; and if there be four Pulleys 
the Power will equal to 16, and fo of the ref, But the 


particular en of this, 1 ſhall at preſent — | 


PRO B. „ 
TD find the Force of any Wedge. 


Some Wedges are made Wedgowile i in thickneſs, others 


- breadth, In the 5 3 Caſe; ſay as the 


| * corny * of the Wedge at the Ibo the ck end, is to 
\ its Length; ſo is 1, to the Force of Gow: Wolee, 
Note. This Rule ſuppoſes the Wedges to Tertainate in 
a Point, but ſometimes Wedges of the later kind, do 
nut ſo. In this Caſe, Subtract the breadth of the narrow 
end, from that of the broad end; then ſay, as that Re- 
mainder, is to the Tenge of the Wedge; ſo 1 is 1, vo its 


5 * 


* 


Example. 


If a Wedge be two Inchebroad and 12 Inches Jong, 
termi - 
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terminating in a Point; What is the Force of that 
Wedge? Anf 6Fold, (for, as 2, is to 12 ſo is 1 to 


6.) or one Man ſhall be as ſtrong with this oy 
as 6 Men without it, 


Note. The Power moving a Wedge, i is . A which 4 
is a_thing that cannot be ſufficiently explain d in few 
Words, and therefore I ſhall at Prone or omit it, 


5 Wn R 0 B. 12. 
To find the Force of any * f 


be RU L E. 


As the Diftance of the Helixes or Threads, is to 
the Circumference of the Circle deſcrib'd by tke Handle, 
or what elſe you will call it) whereby the Skrey is turn'd 
about; 3 fo is one, to the Force of that Skrew, 

Example. . 

if the diſtance of the Helixes be 1. „ Inch, and hs Han- 
dle (whereby the Skrew is turn d about) ſtick out 34 
Feet from the Centre of the Skrew: > What is the Force 
of that 5krew e Anſ. 176 Fold, (for the Circumference 
of the Circle deſcrib'd by the Handle, will be 22 Feet 
or 264 Inches, therefore, as 1,5 is to 264; ſois 1, to- 
176.) or one Man with this Skrew, will be as ſtrong ar 
176 Men without it. Or, ſuppoſing the Strength of one 
Man, but equal to a 100 Weight or 112 Pound, he 
may (with this Skrew) raiſe a weight (or preſs with a 
Force) equal to eight Tuns and 16 Hundred Weight; 
r is rhe Force of this Mechanic Powers, 


'PROB. 13. 


To fnd the Force of (or rather Advantage gain'd by) any 
 Indlining Plain. i 


The R U IL E. 
As the Perpendicular Height of any Todlning Phan, 


„ 264 Mechanic Powers. Boek IV. 
is to its length; fo is one, to the Advantage * by 
e es Plain 

wy er. 

If he Height an Inclining Plain be 2 Feet, and its 
| ngth 8 Feet; What Advantage (inraifing a Weight) 
is gain'd thereby ? Anſ, A 4 Fold advantage; Or one] 
Man may raiſe a Weight to the top of that Inclining 
Plain, ascatily as four Men can raiſe the ſame Weight, 

'to the n * without the — Dlain. 


p R O B. 1. 


To find the Heioht and Lenpth of an Inclining Plain, 11 the : 
help of which, a given Weight may be rais'd to a given 
| Height, bya 4 e Power. 


The K. 


The Heisbt 21 be the ſame with the Height the 
Weight is to berais'd., And tor the length, ſay, as the 
given Power, is to the given Weight; ſo is the * 
of the Inclining Plain, to its lengths | 


Example . 


it OM requir d to raiſe a Weight of 400 Found, to 
the Height of 4 Fect, with a power equivalent to 100 
Pound 5 What muſt be the Height and length of the Ir- 
clining Plain, Anſ. The Height muſt-be 4 Feet, and the 
Length 16 Feet. | 
The Engines of Strength (in Lifting, preſſing and 
Drawing) that have been, or may be contriv'd, from 
the Compoſition of two or more of theſe Mechanic Pow- 
ers, are ſo many, that I have not room here, ſo muchas 
to mention them. I ſhall therefore conclude this Chapter 
wich the following | 


PR 0 * 15. 

| Tofu the Force of an) Machine or Engine, co 05 . two 
er more of theſe M Mechanic es. | m7 

Ee EO The 


1 — — — „„ —— 
—_— _ — . D o * 2 " — 
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e i. The AK 2 

Firſt find the Space or Diſtance mov d by the Power, 
in the ſame time as the Weight is remov'd any other - 
pace; (Which is eaſily:found by comparing the ſeverat' 
Parts of the Engin; ) then ſay, as the Motion of the 
Weight, is to the Motion of the Power; ſo is 1, to che 
Force of that Engin. % be oe 
__ »- Example | 5 
In the Engin commonly call'd the Perpetual Skreyw, 
Ind Axis in Peritrochio; let the Diameter of the Axis 
de 3- Inches, and the Diameter of the Wheel 3+: Feet; 
et this Wheel have 50 Tecth, and the Skrew to make 
one Revolution for each Tooth; and let the length of 
che Handle or Winch, (by which the Skrew is turn d a- 
bout) be 14 Inches; What is the Force of this Engin? 
unf. 400 Fold, Or one Man with this Engin, ſhall be 
Is ſtrong as 400 Men without it, For while the Weight 
Ii rais'd the ſpace of 11 Inches, (equal to the Cireum- 
erence of the Aris) the Power (at the Winch) will 

have mov 'd 4400 Inches, (for the Winch makes 50 Re- 
folutions, while the Wheel makes one, and each Re- 
folution of the Winch is 88 Inches; ) therefore I ſay, 
$11 the Motion of the Weight, is to 4400 the Motion 
of the Power; ſo is 1, to 4400, the Anſwer to the 
Queſtion, NN in rr IA oe paar Ip 
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The Diameter of an 5 Wheel en" Nun. 
„ Leaves 1 Teeth N. 
ber of its Teeth, > and the Number of 1 2 in 
b the ini „be it is 10 work into, being ; alſo given; 
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e Rule, As the; Ted, 4 the el 


Wheel, 
Teeth Wheel; 
do the⸗ Lavs 7. of the Yor Pinion; * en the D. i | 
ameter of the 1 b. Neo the Diameter of the {pn ir 
= 0 Example. 4 
E7 the Diameter of a Pinnion, or Wheel te” 5 or tl 


an Inch, or 4 Inches, and have 5 Leaves, or 40 T FR. U 
and if it be requir'd to fit to it a Wheel of 40 Teeth, . 
or Pir ion of five Leaves; what muſt be the Diameter ing 

— ** Wheel or Pinion ? Anſ. 4 Inches, or . 5 of an 


up 

EC PROB. 13. na 

To fnd the Number of Beats made 3 in an mur, Gor 4 Minus 5 

; 1 by any Watch, | a 
Tie RULE: | BY the 

Divide (the Number of Teeth in) every Wheel, W 


(from the great Wheel or Fuſy, to the Crown Wheel, or the 


| Swing Wheel,) by the (number of Leaves in the) Pi- 
nion it drives; and multiply all the Quotients one into W. 
another continually, and the laſt Product by the Num- this 

ber of Teeth in the Crown (or Swing) Wheel ; and D), 
multiply this laſt Produ& by two (for the Pallats; ) th Wh 
laſt Product gives you the Number of Beates in one tur theſ 
of the great Wheel or Fuſy. Nut 
I Then divide the Dial - Wheel by the pinion of Report of t 
and by the Quotient multiply the Number of Beats (but (the 
now found) in one Turn of the Hand or 12 Hours P roc 

| Therefore, dividing that Product by 12, the Quotient Beat 

is the Beat in an Hour: And if this Quotient be diyi Dial 

| ded by 6, the Quatient will be the Beats in a Minute tent 
Ad if this laſt Quotient be again Divided oy 60 the Que ONE | 

. Sent will be the Beats i in a Second. "4 _ | 
ic 
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Chap. VIII. Automatic Rs. A 
Let there be a Watch of 4 Wheels, whoſe Teeth are 
according to the following Numbers. - © 
Firſt,.. The Great Wheel, (Number 55 Teeth) turn- 
ing the Pinion (Number 5.) fix'd to the Arbor ot the 
ſecond Wheel. 5 VVV 
Secondly; The ſecond Wheel, (Number 45, ) turning 
the Di nion( Number 5, fix d to the Arbor of the Contrat 
Thirdly, The Contrat-Wheel,) Number 40, turn- 
ing the Pinion (Number 5, ) fix d to the Crawr: Wheel. 
Fourthly, The Crown Wheel, Number 17, working 
upon t he Vallats, Number 2, | 6 | 
Thus for Watches of 4 Wheels; but for Watches of 
five Wheels, there willbe athird Wheel before the Con- 
e trat Wheel. FFV 
Fifthly, The Pinion of Report fix d to the Arbor of 
the Great Wheel, (Number 4,) turning the Dial» 
„ Whcel (Number 36.) which carries the Hand about on 
the Face in 12 Hours. VVVFVFVVVVV oY | 
Now, let it be requir'd to find how many Beats this 
Watch makes in an Hour, or a Minute. To anſwer 
this Queſtion, I work by the Rule, dividing each Wheel. 
by its Pinion, and find; the Quotients to the three firſt 
Wheels (divided by their Pinions) te be 11, 9, 8. 
theſe multiply'd together produce 792, (which is the 
Number of 7 urns of the Crown-Wheel, to one Turn 
of. the Great Wheel; ) which being multiplied by 17, 
(the Number of Teeth in the Crown Wheel, ard that 


py o £3 


Beats in one turn of the Great Wheel, (Then, the 
Dial-W heel divided by the Pinion of Report, the Quo- 
tient is g, by which I multiply 26928, (the Beatsin 
one turn of the Great Wheel, and the Product is 2423452, 
the Beats in (one turn of the Hand, or) 12 Hours, 
which being divided by 12, gives 20196, the Beats in 
an Hour, which being divided by 60, gives 336.6, that 


tf 
8 


Product by two, (the Pallats) produces 26928, (the 
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is ſomewhat above 3365, 25 the Beats in * Minute. 

The Rears and Time of 4 Ward's going, þ bring aan; 
To fnd what Number of Turns the Fuſy will have. 

TV 

As the Beats in one Turn of the Great Wheel or 1 

Fuſy, (ſuppoſe, as in the laſt Example, 26928,) is to 
the Beats in one Hour; ſuppoſe as there alſo, 20196, 


ſo is the continuance of the Watch's going in Haurs, (ſup- 
poſe 16,) to the Number of the aan of the Fuſy, 


62.) 


P R O B. 5. 1 
B/ \ the Beats, and Turns of the Eu 5 7 fad how may 
| Hours the Watch will go. 
3 FR. ; The R UL. E. 


. As the Beats inone Hour, ( ſe 20196) zs to the 
Beats in one Turn of the Fuſy; (ſuppoſe 26928) ſois 
the Number of the Turns of the Fuſy, (ſuppoſe 12,) to 
(16,) the continuance of the Watch' 2 in Haun. 


p ROB. 6, 4 


5 By the mere of the Fuſy, and lee of the Watch" 
Wi | going in an Hour 3 To find the Beats in 10 9 
WP e H 
As the Number of Turns of the Fuſy, (ſuppoſe 12, of 
zs to the continuance of the Watch's going in Hours; (ſup 
poſe 16.) ſo are the Beats in an Hour, (ſuppoſe 20195) 7. 
to (26928,) the Beats in one Turn of the Fuly, | 
„„ + +5, nn 


the Time of the Watch's going, the Number 0 


Turns o, the Fuſy, and the Beats in one e Turn EY tbe Fuß; 
M the Beats i in an Hour, 1 | 2 8 
= O 
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The RULE. A 
Ads the continuance of the Watch's going in Hours, 
(ſuppoſe 16,) is to the Number of Turns of the 4 
(ſuppoſe 12,) ſo are the Beats in one Turn of the Fuſy 
* 26928, ). to 20196,) the Beats in an Hour. 
| E 0 B. 8. r | 


5 the Beats in one Turn of the Fuß, and the Beats in an 
Hour, and the Hours of the Face, (which are always 12, 


#7 24.) To find what Rgotient muſe be laid — ö | 


S Report. 
” „ UL E. 
A che Beats in one turn of the Great Wheel or Fuly; 5 
(ſuppoſe 26928, ) is to the beats in an Hour (ſuppoſe 
20 196, ) ſo is the Hours of the Face, (ſuppoſe 12,) to 
85 the Quotient of the Hour-Wheel (or Dial-Wheel) 

ided by the Pinion of Report, i. e. the Number of 
Turns of the Pinion of Report, in one Turn of the 
Dial- Wheel. 


PpR O B. 1 


Ae way to find phat Quotient muſt be lei upon the 


Pinion. of Report; by knowing the time of the Watch's 
einge the Turns of the Fuß, and the Hours of the Face. 


n NU | 
As 5 Hours of the Watch's going, (luppoſe 16, 


are to che Turns of the Fuſy (fuppoſe 12,) lo are tze 
Hours of the Face, (ſuppoſe 12,) to ( 9 the Quotient - 
of the Pinion of Report, 


PROB. 


Th fnd the erat ow of a le, for any cual, . | 


Wat c h. 


— 


Firſt find (by: 8 ) the W of beacs i in a 


Minute. Then ſay, by Duplicate Proportion, (v. Book 
1. Chap. 15.) As the beats in a Minute, is to 60 


lo is $ 32s to the a of the Pendulum in Inches. 
A 23 N Othes- 


te Numbers (for the Wheels of the Watch) muſt be 


% , 
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Book IV. 
Othertriſe, 7 


Say, (bythe Golden Rule) as the Square of the beats 
in a Min ite, is to (the Square of 60,) 3600; ſo is 


39.2, to the length of the Pendulum in Inches, 
5 MW "ns 
Tf a Watch make 120 beats in a Minute; how long 
Muſt its Pendulum be? Anſ 9.8 Inches, (i. e. ſomewhat t 
above 91 Inches.) For, as 14400 is to 3600; ſo is 39.2 
| 1. Þ ROB it 18 n 
To find the Beats in a Minute 5, by knowing the length of the i 
Pendulum, EN * 3 nl 


Say, by e N Proportion, (v. Book 1. Chap. þ, 
15.) As the length (in Inches) given, is to 39. 2; ſo is 
Co, to the Beats ina Minute. WWW 
: . Otherwiſe, 5 
Say, (by the Golden Rule, ) as the length (in Inches) 
iven, is to 39.2 fo is (the Square of 60, 3600, to 
"Ju Ke Square of the Beats in a Minute. 
I ̃ hberefore, if the length of the Pendulum be propo, d, 


- 


fo adapted, as to make the Number of Beats in a Mi- 
To Calculate the Siriking Part of « Clock, 
5 r 
Though this part conſiſts of many Wheels, and Pi- the 
nions; yet reſpect need be had only to theCount-Wheel, Co 
Striling - Wheel, and Detent- Wheel, which more round 
in this Proportion. The Count - Wheel commonly 
moves round once in 12, (ſometimes in 24,) Hours, 4 
| The Detent-Wheel moves round commonly every troke ey 0 
the Clock Strikes) ſometimebut once in two Strokes.) ut) 
Hence it follivoss, FEES 
Hence ic 1 * 5 "0 That Gre 
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1. That, as may Pins as are in the „Ne- Whesz ſo 
many Turns hd. Hetent- Wheel to one Turn of tue 
Pin-Wheel. Or, F which is the ſame thing) the Num 
ber of Pins in the Pin- Wheel, are equal to the Quotient 
of that Wheel divided by the Pinion of the Detent- 
Wheel. But if the Detent-Wheel moves but once 
round in two Strokes of the Clock, then the ſaid Quo- 
tient is but half the Number of Pins. 

2. As many Turns of the Pin-Wheel as are requir rd 
to make the Strokes (which are 78) of 12 Hours, ſo. 
many Turns muſt the Pinion of Report have to turn 
round the Count- Wheel once. Or thus, divide 78 by . 
the Number of Striking Pins, and the Quotient ſhall' 
be the Quotient of the Pinion ' of Report, All this 
is, in caſe the Pinion of Report (as is very W d 
be fix d to the Arbor of the Pin-W heel.. _. | 

Theſe following Rules will be of 0m uſe in this 
part of Calculation, viz. _ | 
A UEF 5 

As che Number of Turns of . Greae Wheel or Fuſy, 
is to the Days of the Clock's Continuance or going; ſo 
is (156) the Number of Strukes in 24 Hours, to "the 
Strokes i in one Turn of the Great Wheel or Fuſy, 

NU E, . 
As (64550) the Number of Strokes in 24 Hours, is to 
the Strokes in one Turn of the Fuſy ; ſo are the Turns of 
the Fuſy, to the 2" of the Clock's Continuance. e 


| As the Strokes in one turn of the Fuſy, is to ( 166, ) 
the Strokes in 24 Hours; ſo is the Days of the Clock's 
e to "ehe Number of Turns of the Fuſy, 


| y 6-7 2 3 

As the Number of Strokes in the Clock*s Continuance, 
or in all its Turns of the Fuſy, is to the Turns of the 
Fuſy; ſo is (78,) the Strokes in 12 Hours, to the Quo- 
tient of che Pinion of Report, kx' = to * Arbor of the 
Great Wfeel. | | 555 * AN 


272 Philofogly, Book IV. 
By knowing what Weight will move rb. beets of a Clock, 
for ene time; To fund what Weight will be requir'd lo 
maße the ſame Clock, go ary other tine, keeping the ſame 
" Deſcent. - © „„ FE, 
* „ RULE. | 
As the time of the Clock's going, given, is to the time 
requir d; ſois the weight given, to the weight ſought: 
42957 99 Exaimle. am 
Suppoſe a common Clock, that requires a weight of 
50 Pounds, to keepit in Motion; and ſuppoſe the Place | 
where the weight deſcends be 20 Feet, and that this 
Deſcent ſerves for 12 Hours, Let it be requir'd (with 
the ſame Deſcent of the weight) to make this Clock 
24 Hours, (which may be done by adding a ſingle 
| Pelle to the weight 5) what weight (in this Cafe) muſt 
the Clock have? Anſw. 100 Pound. For, as 12, is to 
243 ſo is 30, to 10. . 


CHAP. IX: 
_ Of Philoſopby. 
A... -. » eu 
To find the Strength of any Square piece of Timber. 
LW WEE 
As the length of it in Feet, is to the Square of its T 4 
thickneſs in Inches, multiply'd by its breadth in Inches, M 1 
fo is the Strength (viz. how much weight it will bear, * 
when diſpos d: Horizontally, and ſupported by the ends = 
with convenient Blocks or Fulcra, and the weight hang'd 
in the middle) of a piece of Timber (of the ſame kind) 
one Inch Square, and one Foot long, to the Strength of Fe 
en pics, IS 


* 


— 


Note: 
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Timber) be fir 
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Note 1. That by Thickneſs I here mean that way of | 
the Timber which is to bear the Streſs. Thus, if a piece 
of Timber (which is broader than tis thick) be laid 
Edge-wiſe, then the breadth of it is accounted the thick-- 


| neſs; and ſoit will bear a much greater weight, than if 
the ſame piece were laid the flat way. 


2. That this Rule is general for all kind of Timber 
if the Strength (viz. What weight it will beat) of a 
piece an Inch . ee ard a Foot long (of each kind of 

known, or found by Experience. 5 
. That the Strength of a piece an Inch Square and a 
Foot long, being known; it muſt be the third Term in 
the foregoing Analog x. 8 88 
Example. _ 

Suppoſe the Strength of a piece of Oak, an Inch 
Square and a Foot long, to be (but) 200 weight, (tho* 
I am ſure it will be a great deal more:) what will a Joyſt 


bear, that (lying Edge-wile) is 8 Inches thick, and 3 
Inches broad, and 10 Feet long? Anſw. 33.4 Hundred 


weight, or one Tun, and 18.4 Hundred weight. 


* 
4 * 


G 


Am beavy Body being propos d to be let fall from on bigh 3 
To find bow far it will deſcend in any given Time. 


„ „ N NU 
Reduce the given Time into Seconds of an Hour; 


Then ſay, as 1, is to the Square of thoſe Seconds; ſo is 
12.5, to the Space or Diſtance (in Feet Engliſn) it 
will deſcend in that time. | 


ROS 
How far will a falling Body deſcend in one Minute of 


nan Hour? Anſw. 45000 Feet, that is, 120 Feet above 
dx Evgliſh Statute Miles, e 


p RO B. 


i a PE 7 R O B. * | 

An Height being propos 'd, from whence a Body © 75. tobe ln 

Fall; To find how long it will be a falling. IE 
„„ 


As 12.5, is to the given Height in Feet; ſo is 1, to 
the Square of the Seconds of the Time that the uy 
will be a Annes. 

: Example. 


How long will a. Bod y be 9 from the Height 
of one Eng! ih Mile? Anſw. 20. 5 Seconds, chat is a very 
little above + of a Minute, 


PROB. 4 


Any Time being propos 4; To find the Space or bun 
| that a Sound mill fly in that Time. 


The £.U L-£ 


Reduce the g given time into the Seconds of an Hour. 


Then ſay, As 1, is to 1400, or to 84. 84843 ſo is the given 
Time in Seconde, to the Diſtance in Free, or Perches, 
| [that 3 Sound will flyin (RK. 7. 

| . Otherwiſe, _ 

Without reducing the given Time into Seconds, work 
thus: If the Time be given, in Minutes or Hours, ſay, 
as I, is to 15.9, or to 954.54; fo is the given time in 
Minutes, or Hours, to the Diſtance in Engliſh Miles, 
3-8 that a Sound will fly in that time. | 


| Example 1 


How far will Sound fly in a Minute of an Hour? 
Anſ. 15.9 Miles, that is almoſt 16 Miles. 


Example 2. 


How far wil Sound paſs in an Hour: > Anſ. 95454 
dies? le e. lomevhat above 95 4 Miles and a half. 
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Chap. IX. 

Any Space or Diftaize being projove 3, u. fud how long 

© Sound will be flying that p 1 a 
oo. DSN ED EY on. 

If the Space or Diſtance propos'd, exceed not 15 En- 


gliſh Miles; you may ſay, as 1400, or 84.8484, is to 
1, ſo is the Diſtance propos'd in Feet, or Perches, to 


the Time in Seconds, that a Sound will require to fly 


| that Diſtance, ; 


But, if the Diſtance propos'd exceed 15 Miles; you 


may ſay, as 15.9, or 954.54, is to 1; ſo is the Diſtance 
propos d in Miles Engliſh, to the Lime in Minutes, or 
Hours, that a Sound will require to fl y that Diſtance. 


How long will Sound be a flying 40 Miles? Anſ. 2.51 


Minutes, i. e. alittle above two Minutes and a half. 
Note 1. That this Chapter is 7 7 new, none of it (to 
my knowledge, being ever Publiſh'd before. 

2. That the Ground; of theſe 5 Philoſophical Pro- 


blems, (and many more, which to my knowledge were 


never made Public,) together with a larger Account 
of them, and many Curiofities relating to them, 
the Reader may find in my Philoſophia Prafica, or Phi- 
loſophical Experiments and Obſervations reduced to Practice; 


which I may ſhortly preſent the World with, if this 


find but a kind Reception. And therefore I am unwilli g 
ts anticipate that Treatiſe, by tranſcribing any More 


Propoſitions from it. But I ſhall at this time let the 


Reader find 
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5 Propofrions therein contain d, by Gun- 


13 
„ 
4 

- of 


 Poltſeipt, | 


c bur tebus Reader, 


8 Hough i in this sTreatiſs, 1 te 
only, to ſhew how to ſolve all the 


ter g- Liue; yet (I have been better than 
my Word; for) as I have here propos d 
wh Analogically, —— may as well be 
ſolved by the Pen; or by any other 
Instrument whereby ns Analogy may 

be wrought; of which kind of lnſtru. 
ments there are very many: And there- 
fore this Book (being an Epitome of the 
whole Practical Mathematicks) may be 
a fit Pocket- Companion for any May, 
of, what Degree Profeſſion ſoever. 5 


* 


